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Abbreviations for character of ocean 
bottom, 204. 

Alexander Agassiz, The, 7; descrip- 
tion, 8; equipment, 9-13. 

Apparatus used by Seripps Institution 
in hydrographie observations, 9— 
13, 209-214; errors due to, 21-26. 

Collecting: Combination, 13, illus- 
trated, 12; Ekman _ reversing 
water bottles, 12; Kofoid closing- 
net, 11, 22, 201, illustrated, 12; 
Kofoid water bottle, 11, attach- 
ments, 212-214, illustrated, 213; 
Nansen closing-nets, 10, 201; 
Richter thermometer, 15; serial 
closing, 209-211; subsurface 
pump, 11; surface nets, 9, 201. 

Measuring: Fox, gas content, 125; 
hydrometers, 30; pycnometers, 
28; sinker, 34, illustrated, 35. 

Sounding: Thompson’s sounding 
machine, 9, 126. 

Avalon, Santa Catalina Island, seaside 
laboratory, 5. 

Beaufort, South Carolina, Marine Bio- 
logical Station, viii. 

Behavior, animal, in laboratory experi- 
ments, xii, xiii. 

Biology, marine, discussion of, iii—xi; 
primary obligation, iv, x, xxii; 
contribution to evolution and 
heredity, iv; relation to general 
biology, vii, xxii; institutions con- 
tributing to science of, viii. See 
also Cytology; Ecology; Embry- 
ology; Methods; Morphology; 
Physiology; Scripps Institution. 

Bjerrum, estimate of error in specific 
gravity, 39. 

Brenneck, experiments on percentage 
of error in depth determinations, 
21. 

Buchanan, estimate of error in specific 
gravity, 38. 

Cabral, Captain, 6, 7. 

Cerros Island, 7. 

Circulation. See Oceanic circulation. 

Commission for the Scientific Investi- 
gation of the German Seas, xix, 
XX. 

Contour maps of ocean bottom region 
explored, 257, 258, opp. 282, 284, 
286, 288. 

Convective oceanic circulation, 258. 
See also Oceanic circulation. 
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Coronado, zoological laboratory, 6, 7; 
distribution of isohalines and iso- 
therms in region of, 263. 

Cortez Banks, 7. 

Crandall, W. C., acknowledgment, 4. 

Cytology, problems of, as branch of 
marine biology, iii, v, viii. 

Dead reckoning, used to determine 
position, 20. 

Dependence of Marine Biology upon 
Hydrography and Necessity of 
Quantitative Biological Re- 
search, i—xxiii. 

Depth, determination of, 20-21; error 
in, 21, 214-216; relation of den- 
sities to, 25. 

Dickson, H. N., estimate of error in 
specific gravity, 38. 

Ecology, problem of, as branch of 
marine biology, iv, v, vii, viii. 
Ekman, V. W., hydrodynamical theory 
of oceanie circulation, 277. 

Ekman reversing water bottle, 12. 

Elsie, The, 6. 

Embryology, problem of, as branch of 
marine biology, iv, v, viii. 

Errors, in temperatures of Kofoid 
water bottle, 14, 15, 214; in field 
observations, 18-25; due to posi- 
tion, 18-20, to inclination of 
cable, 20, to collecting apparatus, 
21-26; from use of Nansen nets, 
23; in salinity, 25; in specific 
gravity, 30, 31, 32, 36; due to 
judgment of color, 39, 40; in 
hydrographic records (depth, 
salinity, temperature), 214-215; 
methods of detecting, 215-216. 

Experiment vs. observation, xili—xvi. 

Fathoms to meters, tables for convert- 
ing, 205. 

Field observation vs. laboratory ex- 
periments, xi-xvi; laboratory lim- 
itations, xii, xiii; pseudo-scientific 
speculation illustrated, xiv; mu- 
tual dependence, xv. See also 
Behavior, animal. 

Field observations, causes of errors in, 
18-25; tabulation of data, 133- 
198, 244-254. See also Appa- 
ratus; Hydrographie records. 

Fox, C. J. H., apparatus for determin- 
ing gaseous content of sea-water, 
125. 

Gaseous content of sea-water, 125. 
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Guadalupe Island, 7. 

Helland-Hansen, B., estimate of error 
in specific gravity, 39; cited on 
proportion of salts in sea-water, 
41. 

Hydrobiological problems, complexity, 
xvi-xxii; illustrations of, xvii, 
xviii; limitations of oceano- 
graphie expeditions, xix. 

Hydrographie observations, subordi- 
nate to biological ones, x; object, 
256; locality, 256; method, 257; 
use of contour maps, 257; must 
be numerous, continuous, well dis- 
tributed, 270. 

Hydrographic Observations made by 
the Scripps Institution for Bio- 
logical Research of the Univer- 
sity of California, 1908-1915, 
Summary and Interpretation of, 
255. 

Hydrographic, Plankton, and Dredg- 
ing Records of the Scripps Insti- 
tution for Biological Research 
of the University of California, 
1901 to 1912, 1, (1913-1915), 207. 

Hydrographic records, tabulation of 
data (salinity, specific gravity, 
temperature), 45-206, 217-254; 
explanation of arrangement and 
method, 45, 217; errors in, 18-25, 
214-216; methods of making de- 
terminations, xx, 28-32, of record- 
ing, 17. 

Ocean data, 49-111, 220-240, expla- 
nation, 48, 218. 

Data relative to San Diego Bay, 
113-124, 241-242, explanation of 
the tables, 112, 240. 
Preliminary observations, 113-— 

118, explanation of the tables, 
112. 
Special bay data, 119-121, expla- 
nation of the tables, 119. 
Observations from Coronado Pier, 
120. 
Observations to determine tidal 
effects, 121. 
Miscellaneous, 123-124, explana- 
tion, 122. 
Gas Content, 125, Fox apparatus, 
125. 
Soundings, 126, 127—132.° 
Field data, 133-198, 244-254; ex- 
planations of tables, 133, 156, 
194, 198, 243. 
Plankton hauls, 133-193; varia- 
bility of distribution in, 
xviii. 
Preliminary collections, 133— 
155. 
Collections of quantitative sig- 
nificance, 157-193. 
Dredge hauls, 195-200. 


See also, Apparatus; Field Observa- 
tions; Isohalines; Isotherms; 
Salinity. 

Hydrography, indispensable to under- 
standing of marine organism, 
xxii. 

Hydrometer method of determining 
salinity, 30; calibration formula, 
31; compared with other, methods, 
37 


International Commission for the In- 
vestigation of the Sea, viii, xix, 
xo 

Isohalines, methods of determining, 
259. 

Distribution, 259, 264; direction of 
drift, 261. 

Surface, illustrations of, opp. 300, 
302, 304, 306, 308, 320, 322, 324. 

West of the Coronado Islands, 263; 
influence of temperature on dis- 
tribution, 264. 

See also Salinities. 

Isotherms, methods of determining, 
259; distribution, 259, 260; diree- 
tion of drift, 259, 260. 

Surface, illustrations of, opp. 290, 
292, 294, 296, 298, 308, 310, 312, 
314, 316, 318. 

West of the Coronado Islands, 263; 
influence of temperature on dis- 
tribution, 264. 

See also Temperatures; Salinities. 
Knudsen, M., reduction tables, 28. 
Knudsen and Sodrenson, method of 

salinity determination, 27. 

Kofoid, C. A., acknowledgment, 4. 

Kofoid closing net, 11, 22, 201. illus- 
trated, 12; errors arising in use 
of, 22, 

Kofoid water bottle, 11, 14; attach- 
ments, 212; illustrated, 213; de- 
fective operation, 214. 

La Jolla, chosen as location of bio- 
logical station, 6. 

Latitude, one minute of, in terms of 
meters, 206. 

Latitude and longitude, methods of 
determining, 18-20; sextant 
method, 18; use of pelorus, 19; 
‘*dead-reckoning,’’ 20. 

Laura, The, 6. 

Light intensity, distribution, 279; dia- 
gram showing, with respect to 
depth and time of day, opp. 356. 

Literature cited, xxiii, 43, 254, 280. 

Loma, The, 6. 

Longitude, one minute of, in terms of 
meters, 205. 

Los Coronados Islands. See Coronado. 

McEwen, G. F., 1, 207, 255; acknowl- 
edgment, 4. 

Marine Biological Association of San 
Diego, 256. 

Marine Biology. See Biology, marine. 
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Marine Biology, Dependence of upon 
Hydrography and Necessity of 
Quantitative Biological Re- 
search, i. 

Meters to fathoms, tables for convert- 
ing, 204. 

Methods employed at Scripps Insti- 
tution, for recording of data, 17; 
quantitative, biologic: frequency 
method, abundance method, xix— 
xxi; collecting, 8; measurement, 
of temperature, 13, of salinity, 
27-32; of detecting and rejecting 
doubtful records, 215; of deter- 
mining isohalines and isotherms, 
259. 

Michael, E. L., i, 1, 207; acknowledg- 
ment, 4. 

Mohr, titrimetric method of determin- 
ing salinity, 32. 

Morphology, problems of, as branch 
of marine biology, iii, v, vii, viii. 

Nansen, F., estimate of error in spe- 
cific gravity, 38, 39; cited on 
assumption of constant propor- 
tion of salts in sea-water, 42. 

Nansen closing net, 10; errors arising 
in use of, 23. 

Naples Zoological Station, aims and 
work, v, vi, vii. 

Nautical mile, definition of, 206. 

Nets, Kofoid, 11, 22, 201; Nansen, 
10, 23, 201. See also Serial clos- 
ing apparatus. 

Observation vs. experiment, xi-xvi. 

Observations. See Field observations; 
Hydrographic observation; Hy- 
drographie records. 

Ocean bottom, abbreviations used in 
describing character of, 204; 
topography of region adjoining 
La Jolla, 257, contour maps of, 
opp. 282, 284, 286; map of region 
west of Coronado Islands, opp. 288. 

Ocean water. See Sea-water. 

Oceanic circulation, general principles, 
258; convective, 258; effect of 
upwelling of deep water, 265; Ek- 
man’s hydrodynamic theory, 277; 
vertical, 278. See also Isohalines; 
Isotherms; Salinities; Tempera- 
tures. 

Ostwald, viscosity theory of vertical 
migration, used as illustration of 
pseudo-scientifie speculation, xiv. 

Pacific Grove, seaside laboratory, 5. 

Pacific Ocean, investigation of life in, 5. 

Physiology, problems of, as branch 
of marine biology, iv, v, viii. 

Puget Sound, 7. 

Pelorus, used to determine location, 
19, 20. 

Port Erin Marine Biological Station, 
VIN) XEx, x. 

Pump, subsurface, 11. 
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Pyenometer method of determining 
salinity, 28-30; calibration form- 
ula, 29, error in, 29; quantitative 
biological methods of determina- 
tion employed at Scripps Insti- 
tution, xix—xxi, 28-32; abun- 
dance method, xx; frequency 
method, xx. 

Raymond, W. J., acknowledgment, 4. 

Richter thermometer, deseription, 15. 

Ritter, W. E., 1, 207. 

Ross, J., acknowledgment, 209. 

St. Joseph, The, 7. 

Salinity, errors in, due to preservation 
of water samples, 25; definition, 
26; technical meaning of term, 
27-28; relation to specifie gravity, 
28, tables of, 28; reliability of 
assumption of constant propor- 
tion of salts in sea-water, 41; cor- 
respondence of significant differ- 
ences to time and space, 269-270; 
mean anuual values, 270; relation 
to depth, plate showing, opp. 350, 
354; serial curves, figures show- 
ing, opp. 338, 340, 342, 344. 

Data of, relative to ocean, 49-111, 
220-240. 

Distribution, near Coronado Islands, 
263; effect of upwelling, 262, of 

distance from coast, 265; with re- 

spect to depth, 272; plates show- 

ing, opp. 328. 

Measurement, direct, 27; methods, 
28, 30, 32; Knudsen and Soren- 
son method, 27; methods used 
by Seripps Institution, 28. 

Surface, 267; subsurface minimum, 


273; figures showing variation, 
opp. 330, 332, 346. 
Variations, periodic, 267-271; 


ranges of surface salinity, 267; 
seasonal variation, 268; diurnal 
variation, 271. 

See also Hydrographie records; 
Hydrometer; Oceanic circulation; 
Pyenometer; San Diego Bay; 
Sinker Method ; Titrimetrie 
method; Upwelling. 

San Diego, 6; Marine Biological Asso- 
ciation, 256. 

San Diego Bay, temperature and salin- 
ity, 269. 

San Pedro, seaside laboratory, 6. 

San Pedro Bay, 5. 

Santa Catalina Island, 6; seaside lab- 
oratory, 5. 

Schott, G., estimate of error in spe- 
cific gravity, 38. 

Seripps, E. W., gifts, 6. 

Scripps Institution for Biological Re- 
search, Hydrographic, Plankton, 
and Dredging Records of, 1, 207; 
Summary and Interpretation of, 
255. 
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Scripps Institution, attitude toward 
marine biology, xi; character of 
research investigation at, i-iii; 
use of quantitative biologic meth- 
ods, xix, xx, 28-32; frequency 
method, xx, abundance method, 
xx, correlation of, xxi; historical 
resumé, 5-9, boats, 6, 7; region to 
be surveyed, 7, map showing, opp. 
7; recording of data, 17. 

Sea-water, analysis, 26-28; composi- 
tion, 26; salinity, methods of 
measurement, 27—32, constant pro- 
portion of salts, 41, conclusions 
regarding, 41, 42; direct method 
of measuring specifie gravity, 42; 
gaseous content, 125. See also 
Salinity; Upwelling. 

Serial closing apparatus, 209; advan- 
tages, 209, 211; disadvantages, 
211; operation, illustrated, 210, 
deseribed, 211. 

Sextant method of determining lati- 
tude and longitude, 18. 

Sinker method of determining salin- 
ity, 32; apparatus used, 34, illus- 
trated, 35; calibration formula, 
34; error in specifie gravity, 36; 
method compared with other 
methods, 37, 38. 

Skilling, W. T., acknowledgment, 4. 

Solar radiation, absorption of, 378. 

Specific gravity, relation to salinity, 
28; data relative to ocean, 49- 
111, 220-240. 

Summary and Interpretation of the 
Hydrographic Observatons made 
by the Scripps Institution for 
Biological Research of the Uni- 
versity of California, 1908-1915, 
255. 

Temperature, methods of measure- 
ment, 13-17; surface, 267, 271, 
330, 332, 346; correspondence of 
significant differences to time and 


space, 269-270; mean annual 
values, 270, 348; reversal of, 272; 
serial curves, figures of, opp. 334, 
336, 338, 342, 344. 

Data relative to ocean, 49-111, 220- 
240. 

Distribution, near Coronado Islands, 
263; effect of upwelling, 260, 
262; correlation between areas of 
cold water and depth, 260, 261; 
effect of distance from coast, 265; 
plates showing, opp. 326; plates 
showing relation to depth, opp. 
348, 352. 

Variation, periodic, 267-271; in 
surface temperature, 267, 271, 
illustrated opp. 330, 332, 346; 
seasonal, 368; diurnal, 271. 

See also Hydrographic records; 
Oceanic circulation; Solar radia- 
tion; Thermocline; Upwelling. 

Thermocline, definition, 272; position, 
272. 

Thermometer, Richter, description, 15. 

Thompson sounding machine, 9, 126. 

Titrimetric method, Mohr’s, of deter- 
mining salinity, 32; errors in 
specific gravity, 82; compared 
with other methods, 37, 38-40. 

Topography of ocean bottom, 247. 

Tritation method. See Titrimetric 
method. 

Upwelling, effect of, on temperature, 
260, 265, 276; on salinity, 262, 
276, 

Water. See Sea-water. 

Water bottles, Kofoid, 11, 14, 212, 
214; Ekman reversing, 12. 

Water samples, collecting of, 13-17; 
surface samples, 13; method of 
recording, 17-18; errors due to 
preservation of, 25. 

Woods Hole Marine Biological Lab- 
oratory, character of investiga- 
tions at, v, vill. 


ERRATA 


Page 91, opp. number 2610. For 93, read 39,. 
Page 102, opp. number 3322. For 3:33 P.M. read 3:35 P.M. 


Page 163, opp. number 1823. For P.M. 


read A.M. 


Page 227, opp. number 4259. For 60..;) read 615). 


Page 240, opp. number 5015. For 04, 


read 40,. 


CORRECTION 


The term ‘‘light intensity’? (page 279, line 8) is only applicable to the inter- 
val between sunrise and sunset. For the remainder of the twenty-four hour period 


the general term radiation should be used. 


I am indebted to Dr. E. A. Birge of 


the University of Wisconsin for calling my attention to this error. 

Also the estimate of the coefficient of absorption from temperature data is less 
than the actual value. A detailed discussion of this matter is given in my paper 
on Ocean Temperatures, their Relation to Solar Radiation and Oceanic Circula- 
tion, to be published as one of the volumes of the semicentennial series of the 


University of California. 


GrorcE F. McEwen. 
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1. InTRODUCTION 


During the past fifteen years the Scripps Institution, and its fore- 
runner the San Diego Marine Biological Association, have been making 
a biological and hydrographical survey of the waters adjacent to the 
coast of Southern California. Intensive rather than extensive research 
in marine biology is the leading idea of this survey, and, although this 
involves the acquisition of detailed information concerning particular 
marine organisms, knowledge of the biology of the sea is the ever- 
present ideal. How is this ideal to be approached? Certainly not by 
isolated investigations prosecuted under the Institution’s auspices by 
biologists sojourning in Southern California, nor by investigations 
made for the purpose of advancing any general biological theory. 
Continuous and co-ordinative research of several highly trained special- 
ists is the first essential. Under certain conditions the Institution is 
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not only glad but eager to give visiting naturalists opportunity for 
prosecuting their own researches, and special phases of general biology 
are studied from time to time. It is realized, however, that the ideal 
sought can be approached only by a programme of research which 
involves highly specialized and intimately co-ordinated investigations 
on particular and restricted problems concerning the structure, develop- 
ment, function, behavior, ete., of particular species of marine organ- 
isms. But even such specialized investigations can be included in the 
Institution’s marine programme only when subordinated to the larger 
problem of understanding the sum total of the phenomena of marine 
plants and animals. 

Necessarily, this programme demands thorough investigation of 
the conditions under which marine organisms live. Knowledge of the 
environment is as indispensable to a complete understanding of marine 
organisms as is that of the organisms themselves. ‘‘Conditions of 
the water as to temperature and currents; mineral, gaseous, and 
albuminoid content, ete., must be known at the particular time and 
place to which the biological studies pertain.’’ (Ritter, 1905, p. ix.) 
Chemistry, physics, and hydrography are therefore as indispensable 
in understanding any marine organism as is morphology, embryology, 
or physiology. Some biologists, however, hesitate to admit this, not 
recognizing that their attitude is equivalent to claiming that a marine 
organism can be completely understood without taking into account 
its most characteristic quality—its marineness, so to speak. 

It has been impossible, thus far, for the Institution to conduct 
chemical investigations on the environment of marine organisms, but 
much time has been devoted to physical and hydrographieal research. 
Since 1908, when intensive hydrographie research was begun, more 
than four thousand observations of salinity and density have been made 
and nearly five thousand surface and subsurface temperatures have 
been taken within one hundred miles of the coast and between Point 
Conception (34° 30’N) on the north and Los Coronados (32° 10’ N) 
on the south. Within this area two hundred and sixty arbitrarily 


? 


delimited rectangular ‘‘seetions,’’ each five minutes on a side, have 
been investigated, more than five hundred hydrographic observations 
having been made in some. But this is insufficient. Knowledge of 
the typical, average, and extreme physical conditions in temperature, 
density, salinity, and current in each ‘‘section,’’ at all depths, at all 
hours of the day, during each month, and during each of a series of 


years, is needed to supply an adequate foundation for detailed con- 
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clusions respecting the relations maintained between marine organisms 
and the hydrographic elements of their environmental ‘complexes. 
Such information, greatly restricted because of incompleteness of data, 
is given by Dr. McEwen in his ‘‘Summary and Interpretation of the 
Hydrographic Observations made by the Seripps Institution,’’ the 
last paper in this volume. 

What justification has the biologist for his deep interest in hydro- 
graphic matters? To be sure, they concern the conditions under 
which marine organisms live, but is such intensive investigation funda- 
mentally valuable and necessary to the biologist? Cannot all essential 
knowledge concerning the relation between marine organisms and 
their environments be ascertained as accurately and much more ex- 
peditiously by subjecting a few typical organisms to carefully con- 
trolled laboratory experiments? Such are some of the questions con- 
tinually being asked, and the primary purpose of this paper is to 
inquire into their significance. 

The first step in this inquiry consists in distinguishing between 
marine biology and general biology. To discuss completely all the 
implications involved in this distinetion would require more space than 
this paper permits. They have been pointed out over and over again 
by the Institution’s director, to whom I am indebted for many valuable 
suggestions. The time seems opportune, however, for assembling cer- 
tain facts revealed by my own research which support these implica- 
tions and for combining them into an organic whole, to the end that 
some of the too prevalent misconceptions concerning the nature and 
function of marine biology may be corrected. 


2. Marrne BroLtoey vs. GENERAL BIOLOGY 


To understand marine organisms is obviously the function of 
marine biology. To what extent and why do marine organisms differ 
in structure, function, and behavior from land and_ fresh-water 
organisms, and how did these differences arise? In short, by virtue 
of what is a marine organism marine? This is the central question of 
marine biology: all others are strictly tributary to it. Possession of 
gills, swim-bladders, fins, webbed feet, ete., adapts animals, morpho- 
logically, to an aquatic but not necessarily to a marine habitat. The 
fundamental problems of morphology and cytology, regarded as 
branches of marine biology, are therefore contained in these questions: 
What are the niceties in structure which adapt marine animals and 
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plants to a life in the sea rather than to a life on land or in fresh 
water? How and why did such structural adaptations arise? What 
is it in structure that prevents marine animals and plants from living 
on land or in fresh water? Again, the fundamental problems of 
physiology, regarded as a branch of marine biology, is to determine 
the niceties in function which adapt marine organisms to a marine 
life, and to determine how and why such functional adaptations arose. 
Similarly, the central embryological problem concerned in marine 
biology is to determine what structural and functional adaptations 
are involved during successive stages in the life-histories of marine 
animals and plants, and to determine how and why these adaptations 
vary. Finally, the purpose of ecology, as a branch of marine biology, 
is to determine how marine animals and plants are related to every 
element of their environments, and to determine how they behave so 
as to maintain these relations. 

Yet the belief in many quarters is that, unless the marine biologist 
devotes his energies toward proving or disproving some evolutional or 
other widely promulgated theory, his research is devoid of scientific 
merit. Only last summer a prominent biologist plied me with these 
questions: What is your study of the relation between chaetognaths 
and their environments contributing toward an understanding of 
evolution? What hght is it throwing upon the hereditary process? 
It was clearly implied that, if I could not foresee how it would bear 
on some dominant theory, my research was superficial and unim- 
portant. But does an animal do nothing important except evolve? 
Does the meaning and significance of life consist solely in the process 
by which one individual develops from another? Is it superficial and 
unimportant to measure the relations between organisms and their 
environments when life is wholly dependent wpon maintaining these 
relations? 

The marine biologist is not committed to investigating any phase of 
evolution or heredity except as it concerns the evolution and heredity 
of marine organisms, but he is committed, primarily, to finding out 
what marine organisms are—as such. Incidentally, of course, he will 
contribute toward a better understanding of the laws of evolution, 
heredity, variation, and so on, and he will aid in solving many morpho- 
logical, embryological, and other problems; but only as by-products 
of his primary obhigation—to understand marine organisms. 

Broadly interpreted, this conception of marine organisms is that 
the significance of no phenomenon essential to the life of any marine 
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organism can be fully understood so long as any other phenomenon 
likewise essential to it is entirely ignored. This does not imply that 
the marine biologist must set out with a grim determination to investi- 
gate exhaustively, without rhyme or reason, every organism in the sea. 
Such a course would be folly indeed. But it does predicate that 
the point of view with which any particular problem is attacked must 
be so broad and comprehensive as to forestall the too frequent claim 
that the ‘‘ultimate’’ mystery of life is about to be discovered. It 
imphes that continuous and intimately co-ordinated investigations in 
morphology, embryology, cytology, physiology, ecology, are required 
in order that headway may be made toward solving the problems of 
marine biology. Every problem investigated must be subordinated 
to this conception; each must be so defined and studied as to con- 
tribute its quota toward understanding marine organisms. 

Many prominent marine biological institutions, however, regard 
marine organisms from a quite different point of view. Consider, for 
example, the Woods Hole Marine Biological Laboratory. No one alive 
to the progress of American biology during the past three decades can 
fail to attribute a large part of this progress to the influence of this 
laboratory. Yet, strictly speaking, scarcely a single investigation 
carried on under its auspices has been one in marine biology, but 
rather, as Ritter (1905, p. 11) has aptly stated: in ‘‘general biology 
prosecuted by researches on marine organisms.’’ To quote further: 
““The user of marine organisms in such investigations is quite indif- 
ferent to everything concerning them that does not bear directly upon 
his particular problem. He puts aside the marine animal after it has 
served his purpose without having even noticed, perhaps, the major 
part of its traits and qualities and the questions concerning it.’’ 
Again (p. ii) he says: ‘‘The investigator makes use of animals and 
plants that live in the sea in general biological researches. That these 
organisms happen to be marine is an incident merely. The investigator 
turns away from them without hesitation when others, from whatever 
source, come to hand that suit his purpose better.’’ The investigator 
with such aims makes no attempt to understand marine organisms as 
such. 

Perhaps the difference in point of view will be more clearly revealed 
by considering the aims and work of the Naples Zoological Station, 


1 There are in reality two marine biological laboratories at Woods Hole. One 
is locally known as the ‘‘M. B. L.’’ and the other as the Fisheries Station. Note- 
worthy researches have been prosecuted at both, but these remarks relate prim- 
arily to the M. B. L. 
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the world’s most renowned marine laboratory. Here the lines of 
investigation are distinctly twofold. Like the policy of the Woods 
Hole Laboratory, that of the Naples Station facilitates research in the 
widest sense, and no effort is made by the Station to influence the 
lines of investigation of those who occupy the ‘‘research tables.’’ The 
investigator is permitted to pursue any sort of research he chooses. 
For example, a.morphologist may study the pituitary body, hypophysis, 
optic chiasma, auditory vesicles, etc., of a particular species of marine 
fish because he believes that peculiarities in their structure will aid in 
understanding the origin and evolution of homologous structures in all 
vertebrates. His investigation, so far as concerns that particular 
species of fish, is restricted to a dead brain. How and why the 
peculiarities in structure are correlated in the living fish with other 
peculiarities in structure, with peculiarities in function, and with 
peculiarities in behavior, which all together make the fish the par- 
ticular species of marine fish that it is, are questions which give no 
direction to his research. In short, his investigation is one in the 
general morphology of the brain or parts of the brain: a fresh-water 
fish might serve his purpose equally well. Again, a physiologist may 
study phosphorescence in Gonyaulax because he believes its unique 
manifestation in this plant will aid in understanding similar phe- 
nomena in all phosphorescent organisms. The fact that the uniqueness, 
which causes him to study the phenomenon in Gonyaular rather than 
in a fire-fly, is correlated with other unique functions, structures, and 
behaviors which all together adapt this plant to a marine habitat has 
no effect on his investigation. His problem is phosphorescence, and 
the particular organism with which he deals is an incident only. 
Finally, a cytologist may study chromosomal behavior during sperma- 
togenesis and odgenesis in a chaetognath because he believes that 
certain oddities in the monoecious nature of the animal may so effect 
this behavior as to aid in understanding chromosomal behavior gener- 
ally. Here, again, the fact that the monoecious nature of the animal 
relates to an animal having structures, functions, and habits typical 
only of chaetognaths does not influence the investigation. The 
cytologist is studying the general cytology of germ cells, and the par- 
ticular organism dealt with is an unavoidable incident. Similarly 
with respect to most other investigations. Interest is centered in the 
general theoretical bearing of the structures and functions inyesti- 
gated, and not in the organisms to which they pertain. In so far as 
the Naples Station has oceupied itself with studies of this type it has 
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been devoted to researches in general biology which only incidentally 
contribute to marine biology. 

But the Naples Station is also engaged in a second enterprise having 
for its object, as manifested in its magnificent monographic series 
Fauna and Flora, exhaustive knowledge of the fauna and flora of the 
Gulf of Naples and the Mediterranean Sea. These monographs, it is 
true, relate mainly, though not entirely, to the structure of the organ- 
isms but, in so far as they are taxonomic, they constitute the initial 
step toward understanding the organisms of the Gulf and of the 
Mediterranean. The natural second step must be ecological. 1.e., 
determination of how the various species are related to their environ- 
mental complexes. Then would follow the more intensive studies of 
structure, function, and behavior required to understand how and why 
the organisms maintain these relations. Little more than the first step 
has been taken, for, according to Kofoid (1910, p. 20), ‘‘the Station 
has not as yet undertaken any systematic exploration of pelagic, 
abyssal, or littoral fauna, though much of the work of collection, the 
records of seasonal occurrence, and the individual researches thus far 
published afford a basis for the beginning of such enterprises.’’ But, 
however limited the actual achievements may be, the Station is engaged 
in a programme of research having for its object complete understand- 
ing of the structure, function, and behavior of the organisms by virtue 
of which they are adapted to the marine environments of the Gulf of 
Naples and the Mediterranean Sea. When this type of investigation 
shall have been carried beyond the preliminary taxonomie stage, the 
Naples Station will be engaged strictly in researches in marine biology. 

The two types of investigation, general biology and marine biology, 
are intimately related to each other. The same organisms may be dealt 
with and largely the same methods of study may be employed, but the 
point of view which gives direction to each piece of research is funda- 
mentally different. In the former type, marine organisms are regarded 
as tools to be used in solying some morphological or other problem 
relative to land and fresh-water organisms as well. In the latter type, 
morphological and other methods are employed for the purpose of 
understanding marine organisms. Both types of investigation are 
indispensable. Who could justly maintain one to be necessarily more 
productive to biology than the other? If the purpose of biology is to 
fully understand organisms, it follows that general biological researches 
must contribute toward this end, but it also follows that investigations 
having for their object complete understanding of marine organisms, 


viil University of California Publications in Zoology [ VoL. 15 


fresh-water organisms, or land organisms—as such—must, by very 
definition, contribute toward the same end. Yet, while the value of the 
former type of investigation is widely appreciated, that of the latter 
is not. 

With few noteworthy exceptions, among the foremost of which stands 
the Port Erin Marine Biological Station, it is not the marine biological 
stations but enterprises such as the Monaco Institute of Oceanography. 
the great oceanographic expeditions, the fisheries laboratories lke the 
United States Fisheries Stations at Woods Hole, Massachusetts, and 
at Beaufort, North Carolina, and the International Commission for the 
Investigation of the Sea, that have contributed most to the science of 
marine biology. The great majority of marine biological stations are 
devoted to general rather than marine biology and, of course, collect 
their material when, where, and how it may be best obtained without 
regard to the problems of marine biology. They rarely trouble them- 
selves with questions concerning the seasonal, vertical, horizontal, or 
topographical distribution of any species of marine plant or animal. 
They frankly make no attempt to determine how or why variations in 
the distribution of organisms are correlated with fluctuations in lhght, 
temperature, salinity, gas-content, and other elements of their environ- 
ments, or of how any species 1s ecologically related to any other species. 

It has been contended that such matters pertain only to ecology; 
that they involve no problems in morphology, embryology, cytology, 
or physiology. Is ecology, then, the major part of marine biology? 
Are morphology, embryology, and physiology secondary in importance? 
Obviously not, for no act of any organism can be fully described in 
terms of behavior alone, function alone, or structure alone, or even in 
terms of the organism alone. Every vital act is virtually a moving 
equation between the organism, a highly integrated system of struc- 
tures and functions, and the environmental complex. The way in 
which organisms are distributed with respect to each element of this 
environmental complex, and how they behave so as to maintain this 
distribution is all ecology, strictly speaking, can tell us. Why they are 
so distributed and why they behave as they do are fundamentally 
morphological and physiological problems; problems difficult to solve, 
perhaps, but none the less real and significant. It must not be for- 
gotten that every act involves an actor; that distribution and behavior 
imply some morpho-physiologieal thing which is distributed and which 
does the behaving. Does it not follow that a peculiar or unique dis- 
tribution and behavior presupposes an equally pecular or unique 
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organism which is deseribable only in terms of structure and function ? 
To make this description is fully as important and essential for 
understanding the relations maintained between organisms and their 


can reveal. 


environments as anything an ecologist—as such 

Why is the copepod Calanus finmarchicus typically more abundant 
in the San Diego region than its near relative Eucalanus clongatus? 
Why is Sagitta enflata captured in the San Diego region only within 
ten fathoms of the surface, while S. lyra is seldom captured above one 
hundred fathoms? Why does the ctenophore Pleurobrachia bachei 
increase in abundance on the surface as the temperature of the water 
increases from 16° C to 20° C, and why have specimens exceeding nine 
millimeters in height never been taken from water exceeding 17° C, 
although they occur abundantly in colder water? As the temperature 
of the water increases between 15° C and 20° C, why are the zodids 
of the sexual generation of Salpa democratica obtained from the sur- 
face in decreasing numbers while those of the asexual generation are 
obtained in increasing numbers? Such problems are as fundamentally 
morphological and physiological as they are ecological, but most marine 
biological institutions almost completely ignore them. They are 
admittedly outside their chosen lines of research. Yet no marine 
organism can be well understood until many problems such as these 
are solved. 

What of it? What value has the fact that four hundred individuals 
of a particular species were obtained when the temperature of the 
water was 20° C, while only one hundred were obtained when it was 

5° C? May it not have been a mere coincidence due to the effect 
of random sampling? Why, then, waste time tabulating data when 
they apparently concern facts of no importance in the life of the species 
involved ? 

These questions carry the subtle implication that the value of 
facts ean be predicted in advance of their observation; that, unless the 
bearing of certain classes of facts upon some dominant theory can 
be foreseen, it is foolish to study them. Theories of evolution, heredity, 
variation, adaptation, and selection must, of course, be formulated 
before they can be proved or disproved. But nothing is more certain 
than that they ought to be formulated in consequence of as well as in 
preparation for investigations. Otherwise induction would be replaced 
by deduction and then no observation would be worth while unless the 
facts which it revealed were first deduced from theory. 
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But this modus operandi is not science. <A little reflection will 
convince anyone that science affords no means exclusive of observation 
of deciding whether particular facts of nature are or are not worth 
observing. Searching investigation alone is capable of determining 
what value attaches to the fact that four hundred individuals of a 
particular species were obtained when the temperature was 20° C and 
only one hundred when it was 15° C. If it actually turns out to be 
a coincidence due to random sampling, investigation alone can demon- 
strate it. If it is important to the life of the species involved, investi- 
gation alone can demonstrate that. Is it not unscientific to pronounce 
any facts of nature valueless prior to their investigation? Is not the 
examination of facts irrespective of their bearing on any dominant 
theory a necessary step in any strictly scientific programme of 
research ? 

Still, if this be granted, it is evident that no one man or institution 
could hope to study every aspect of marine biology any more than he 
could of general biology. Practically, it is necessary to select small 
groups of problems. What, then, is the likelihood that detailed hydro- 
graphic investigations will yield profitable biological returns ? 

Superficially, it looks as if undue emphasis were being placed upon 
the environment; as if hydrography were masquerading under the 
name of biology. Such, indeed, is too frequently the case in many 
so-called ecological researches, and it is certain to be the case unless 
the hydrographic observations are made subordinate to the biological 
ones. When this caution is observed, however, hydrography becomes 
as indispensable as any recognized branch of biology itself for under- 
standing marine organisms; for, obviously, a marine organism is an 
organism that is primarily marine. It can live only within certain 
limits of temperature, salinity, density, and so on, of the water. To 
imply, therefore, that it is a waste of time to define these limits for 
each species, and to determine to what particular temperatures, 
salinities, and densities each species is best adapted, amounts to con- 
tradicting the fact that marine organisms live. Surely, to learn how 
they live and what they do is as fundamental, biologically, as to learn 
how they are reproduced and of what they are constructed. It follows, 
then, that when properly subordinated to biology, hydrographic 
investigations yield as important biological returns as do investigations 
that in themselves are biological. 

Therein lies the value of realizing that the true goal of marine 
biology is the acquisition of full and complete knowledge of every 
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phenomenon touching the life of every animal and every plant in the 
sea. Adherence to this ideal, though unattainable in a literal sense, 
has a sobering effect upon investigation, and gives it a definiteness and 
co-ordination which it may otherwise lack. The particular problems 
selected for investigation will then be determined entirely from the 
point of view of feasibility and not from that of how they may prove 
or disprove a dominant theory. What particular group of problems 
would it be most practicable to investigate at this particular time, in 
this particular region, and in regard to available resources and infor- 
mation already at hand? 

The Scripps Institution looks at the matter in this way and, 
although not restricting itself to marine biology, its efforts have been 
largely spent toward gaining an understanding of the relations main- 
tained between organisms and their natural environments. No other 
aspects of biology seem of greater importance at the present time, and 
the Institution is so situated as to make this study peeularly prac- 
ticable. But, as Ritter (1915, p. 232) says: 


The managing board have no delusions as to the uniquely ‘‘burning’’ char- 
acter of the questions under investigation, or as to its having reached the 
threshold of the Ultimate Mystery of Life and Death. Its profound belief in 
the importance of biologie truth to the welfare of human kind is of such sort 
that it knows that many other problems being studied by many other men and 
other institutions are no less vital than those engaging its efforts; and that 
problems of tomorrow, next year, next decade, next century, while different 
from those of today, will be no less numerous and no less insistent than those 
of today. It holds every item of positive knowledge of the living world 
essential to the scientific interpretation of that world; that such interpretation 
alone can beget a right attitude toward that world; and that the high level of 
man’s development which we call civilization is wholly dependent upon a right 
attitude on the part of the largest number possible of the:-community toward 
all things that live. 


3. FreLD OBSERVATION vs. LABORATORY EXPERIMENT 
Some time ago Whitman (1902, p. 504) made this statement : 


The fundamental problems of heredity, variation, adaptation, and evolution 
cannot be wholly settled in the laboratory.- They concern vital processes known 
only in living organisms—processes which are slow and cumulative in effects, 
expressing themselves in development, growth, life-histories, species, habits, 
instinets, intelligence. These problems require, therefore, to be taken to the 
field, the pond, the sea, the island, where the forms selected for study ean be 
kept under natural conditions, and where the work can be continued from year 
to year without interruption. 
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Though true, says the experimentalist partisan, this is an obviously 
impracticable ideal; and while such problems cannot, perhaps, be 
““wholly settled in the laboratory,’’ their really essential features can 
be satisfactorily worked out by the experimental method. Laboratory 
experiments have demonstrated the physiological mechanism of re- 
sponse involved in many reflex actions, instincts, and habits, and have 
greatly clarified our vision as to the probable origin of memory, reason, 
and other complex functions of consciousness. Indeed, the literature 
of animal behavior abounds in such terms as phototaxis, geotaxis, 
thermotaxis, and chemotaxis, all of which pay tribute to the ingenious 
achievements of laboratory experiments. Do not the results justify 
the claim that all really essential knowledge concerning the relation 
between marine organisms and their environments can be more accur- 
ately and much more expeditiously ascertained by subjecting a few 
typical organisms to laboratory experiments than by investigations 
prosecuted in the ocean itself? Does not the laboratory method 
eliminate the expense and time-consuming task of analyzing hydro- 
graphically hundreds upon hundreds of water-samples? 

Experiments conducted in a laboratory are and always will be in- 
dispensable but, after all has been said, they reveal only what transpires 
in a laboratory and are necessarily incapable of revealing what occurs 
in nature. Whitman’s ideal, though impossible of complete realization, 
could and would come much nearer realization than is at present the 
case were the indisputable fact more widely appreciated that no method 
of laboratory experimentation can reveal the natural behavior of an 
organism unless it is possible to re-create nature in miniature. Even 
if certain environmental conditions can be reproduced in a laboratory, 
the total complex cannot be duplicated. Certain stimuli occur in nature 
which are necessarily absent in the laboratory, and others are probably 
introduced in the laboratory which do not occur in nature. This is 
particularly true with respect to the ocean. How, for instance, could 
the stimuli associated with depth, distance from the coast, velocity of 
current, or wave action be duplicated? Moreover, the nature of an 
animal’s response depends upon the duration as well as upon the 
intensity of any particular stimulus, and upon other preceeding and 
attendant stimuli. This fact makes it obvious that laboratory experi- 
ments can offer no reliable evidence concerning an animal’s behavior 
in nature. Says Yerkes (1914, p. 181): 


It would appear to be self-evident, yet the attitude of many experimental 
students of animal behavior seem to contradict the statement, that every 
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student of animal life should be familiar with the objects of his interest in 
nature as well as in the laboratory: that he should possess, as a basis for 
evaluating the results of experiments, intimate knowledge of the instincts, 
habits, temperaments, and habitat of whatever type of organism he happens 
to be using for experimental purposes. 

Even if the natural environment could be dupleated, another 
insuperable difficulty confronts the laboratory experimentalist. He 
is compelled to restrict his experiments to a few individuals; but 
he always applies his conclusions to races, varieties, species, or some 
other similar group of organisms. How can he be sure that the behavior 
of the individuals selected is typical of that of the group as a whole? 
He cannot, no matter how large the number of individuals experi- 
mented upon, unless he knows in considerable detail the environ- 
mental conditions at the time and place his selected individuals were 
collected; and unless he knows how the group as a whole is distributed 
with respect to variations in the environmental element he deals with 
in his experiments. An illustration will make this clear. 

The species of chaetognatha most characteristic of the San Diego 
region, Sagitta bipunctata, increases in abundance on the surface from 
noon until some time after sunset, when it attains a maximum; but 
large numbers may occur on the surface at all times of day and night 
even at noon. Is it reasonable to assume that individuals collected 


at noon would react in the same way to variations in light intensity 
as those collected after sundown? Yet the latter are most typical of 
the species as a whole. Again, the species decreases in abundance on the 
surface as the temperature increases above 15° C, but large numbers are 
normally present at all temperatures. Is it reasonable to assume that 
those collected on the surface when the temperature was 20° C would 
react to variations in temperature like those collected when the tem- 
perature was 15° C? Yet the latter are most typical of the species as 
a whole. Similar phenomena occur with respect to variations in 
salinity, and probably with respect to variations in gas-content, and 
other environmental elements. 

Obviously, the magnitudes of each element of an environmental 
complex may act like so many sieves separating the individuals of any 
one species into a variety of behavior-classes. Reactions witnessed in 
a laboratory, therefore, may be largely due to the particular individuals 
collected. If this is so, intensive investigation of the organism in its 
natural environment is a necessary preliminary to generalizations from 
laboratory experiments on behavior: if it is not so, that fact must be 
proved in each particular case, or conclusions applied to the species (or 


XV University of California Publications in Zoology [ Vou. 15 


other taxonomie group) will be founded upon an unjustified assump- 
tion. In either case, the facts to which this assumption relates must 
be investigated; they cannot be argued out of existence or into exist- 
ence. Science, if really scientific, must ever proceed by induction: it 
must observe, describe, and classify all ascertainable facts before it 
can justify any generalization involving those facts. For: deduction 
unsupported by induction, “‘carries the impheation that great numbers 
of facets of nature can be explained without having been themselves 
examined.’’ (Ritter and Johnson, 1911, p. 432.) 

The substitution of pseudo-scientific speculation for rigorous indue- 
tive method reaches its extreme, perhaps, in Ostwald’s (1902) viscosity 
theory of vertical migration. Basing his speculations on a lteral 
interpretation of the commonly accepted definition of plankton as 
““die Summe der schwebenden [italics mine] Wasserorganismen,’’ 
which he (p. 596) holds to be ‘‘die allgemeinste und entsprechend 


? 


grobste Definition des Planktons,’? Ostwald develops his theory: 


‘“‘nieht durch Zussammenfassung von Einzelthatsachen,’’ but ‘‘aus 
physikalish-chemischen Voraussetzungen und einigen sehr allegmeinen 
Lebenseigenschaften des Planktons.’’ He reaches the conclusion that 
variations in viscosity of the water, induced mainly by diurnal and 
other periodic variations in temperature, cause plankton organisms to 
rise and fall, thus accounting for vertical migrations. 

The theory is ingenious and, like many similar ones, 1s provided 
with innumerable ‘‘cubby-holes’’ in which the main purport of the 
theory may be conveniently concealed. It would consume more space 
than this paper permits to point out all its fundamental weaknesses. 
This much, however, must be said: the assumption upon which the 
theory rests is absurd, if lterally interpreted, for organisms are not 
corks, and the most characteristie quality of an organism consists in its 
ability to live—not in its ability to float or remain in suspension. 
This tendency, so frequently displayed by biologists, to eliminate the 
organism from consideration and substitute physical and chemical 
processes for its activities, could not be scientifically justified even if 
that organism had been manufactured of physical mixtures and 
chemical compounds. It is precisely such substitutions that char- 
acterize Otswald’s theory. 

Even if variations in viscosity were the main causes of vertical 
migration, observation demonstrates specificity in their effects: Sagitta 
bipunctata occurs on the surface in larger numbers between 6 and 
8 a.m. than at any other time between midnight and noon; Calanus 
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finmarchicus does not. Why? Obviously, no physico-chemical theory 
like Ostwald’s can explain such facts unless, as is not infrequently the 
case, one selects only the facts which fit and ignores those which do 
not fit. ‘‘Every truly vital chemico-physical problem of organisms,”’ 
says Ritter (1915, p. 231), “‘is two-phased: how do the chemico- 
physical attributes of the constituent substances act upon and so 
explain the organisms; and what particular structures and activities 
are the chemical substances caused to manifest by being constituents 
of and used by the particular organisms ?’’ Specificities in the vertical 
migrations of S. bipunctata and C. finmarchicus ean be physico- 
chemically accounted for only by corresponding specificities in the 
physico-chemical makeup of the organisms. The main value of 
Ostwald’s theory consists in pointing out that variations in viscosity 
are involved in the phenomena of vertical migration. It, of course, 
contributes something to the explanation of these phenomena, but 
very little. 

Laboratory experiment and field observation must go hand in hand. 
The former cannot, except by inference, ascertain the manner in which 
a species is related to its environmental complex. The latter cannot, 
except by inference, ascertain the nature of response involyed in 
correlations observed between marine organisms (or any other kind of 
organisms) and their environments. Observation alone cannot deter- 
mine whether the observed correlations are due to tropisms, trials and 
errors, or some indirect metabolic reactions. Experiment alone cannot 
reveal the fact that Sagitta bipunctata, for example, is usually more 
abundant between fifteen and thirty fathoms than at any other depth; 
that it decreases in abundance below this depth much more slowly than 
it does above it; that it maintains its maximum abundance at higher 
levels during the summer (July to October) than during the winter 
(November to March) ; that it decreases in abundance as the distance 
from the coast Increases at all depths above twenty fathoms, while it 
increases in abundance at all depths below thirty fathoms, ete. These 
facts pertain to the species’ behavior and have played their réles in its 
evolution just as certainly and to fully as great an extent as is the case 
with any facts of behavior demonstrated in a laboratory. Assuredly, 
both sorts of investigation are required in order to approach, even 
remotely, complete knowledge of the behavior of any species. ‘‘That 
old and true method of natural history,’’ says Whitman (1902, p. 505), 
“*__observation—aiust ever have a large share in the study of living 
things. Observation, experiment, and reflection are three in one. 
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Together they are omnipotent; disjointed, they become impotent 
fetishes. The biology of today ... has not too much laboratory, but 
too little of living nature.”’ 


4. ComMpLEXITY OF HypROBIOLOGICAL RELATIONS 


On June 17, 1909, four surface hauls (p. 160, hauls 1659-1662) 
were made off La Jolla with the same net while the ‘‘Agassiz’’ was 
tied to its mooring. The temperature of the water was 18°4 C during 
all four hauls. Yet, the first haul (5:00 to 6:00 p.m.) caught thirteen 
specimens of Sagitta bipunctata, the second (6:00 to 6:45 p.m.) caught 
none, the third (6:45 to 7:30 p.m.) caught 550, and the fourth 
(7:30 to 8:00 p.m.) caught none. Thus, the number of specimens 
varied erratically from none to 550, and the third haul caught about 
fifty-six times more per hour than the first, an increase of fifty-six 
hundred per cent in one hour and a half. It is evident, from the 
constancy in temperature, that the current, and hence the volume of 
water filtered, could not have varied to an extent corresponding, even 
roughly, to the difference in number of specimens obtained. More- 
over, it is unlikely that any progressive hydrographic change asso- 
ciated with such a brief time interval could have caused first a decrease, 
then an increase, and finally another decrease in number of specimens 
obtained. 

Someone may see in this example a demonstration that hydro- 
graphic investigations can yield little definite information concerning 
the relation of this species to the conditions of its environment. Does 
not the instance prove this species to be erratically distributed with 
respect to temperature and other hydrographic conditions; that the 
condition of the environment had nothing to do with the variability 
noted? On the face of the matter it seems so. Yet it is fairly well 
established that Sagitta bipunctata is definitely affected by fluctuations 
in the temperature of the water. On the surface it decreases in abun- 
dance, on the average, as the temperature increases above 16° C. 
Furthermore, every depth thus far investigated (5, 10, 15, 30, 40 and 
50 fathoms) shows that the species increases in abundance as the 
temperature increases from 9° C to 14° C, and decreases as the tem- 
perature increases from 16° C to 21° C. In other words, the species 
maintains a maximum abundance when the temperature lies some- 
where between 14° C and 16° C, in spite of the fact that the above 
instance gives no indication of it. The fact that one case apparently 
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contradicts this generalization really signifies that the natural vari- 
ability in plankton distribution is so large that the hydro-biological 
relations will be masked unless large numbers of searching and fairly 
continuous hydrographic observations are made which correspond in 
time and place to net hauls. Says Herdman (1908, p. 56) : 


It is clear that samples taken quarterly, monthly, or even fortnightly, are 
quite inadequate to convey a correct idea of the constitution and changes of 
the plankton of a sea-area in any detail; and, consequently, conclusions ought 
not to be drawn from such insufficient observations. Samples taken weekly 
throughout the year, and almost daily during the ... most critical months, 
give by no means too much information, but will probably suffice to enable 
one to make that detailed comparison between adjacent localities and dates 
which are necessary for the purpose of determining the representative value 
of such periodic samples. 


The complexity of hydrobiological problems is well illustrated by 
Herdman (1907, p. 37). On April 1, 1907, one mile north of Port 
Erin, Isle of Man, two ‘‘exactly similar’’ surface nets were towed side 
by side for fifteen minutes. One net (which we shall designate as A) 
was hauled in, emptied, and put out again at the expiration of the 
first eight minutes, while the other net (B) was not touched. The 
first half of the haul with A did not contain a single crab zoéa, but 
the last half contained essentially the same number as the uninter- 
rupted haul with B did. In both there was ‘‘an extraordinary number 
of crab zoéas, rendering the ends of the nets quite dark in color.’’ 
This is ‘‘incontrovertible evidence of the sharply defined nature of a 
shoal of organisms ... [and forms] .. . an instructive example of 
how nets hauled under similar circumstances a short distance apart 
may give very different results.’ 

In spite of the many similar instances that might be cited, there 
seems to be a widespread impression that one, or at most a very few 


} 


hauls with a net of known filtering capacity justify conclusions con- 
cerning the number of each species present over large areas of the sea. 
It is not fully appreciated that the number and kind of organisms 
caught by any one net haul at any one depth, time, and place is 
consequent not only upon the volume of water filtered, but upon the 
temperature, salinity, gas-content, and chemical composition of the 
water; upon the effects of wind, clouds, fog, rain, snow, ice, light, and 
season; and upon many strictly biological influences, such as stage 
of growth, period of reproduction, food relations, and periodic activi- 
ties. Though collecting apparatus be as perfect as human ingenuity 
can devise and the volume of water filtered be known to the smallest 
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fraction of a cubic millimeter, neither can obviate the necessity of 
making large numbers of hauls in restricted areas, and tabulating the 
hydrographic conditions corresponding to each. 

The objection may be made that the examples cited above were cases 
of extreme, not typical, variability. Let us then consider certain typical 
instances relative to the San Diego region. When the specimens 
of Sagitta bipunctata obtained in each of twenty-five surface hauls 
made with a 000 net between 4 and 6 a.m. during June and July, 
1908-09, are counted, the mean abundance is found to be 260 per 
hour, while the mean variability? is 345. Between 6 and 8 a.m. twenty- 
one hauls give a mean abundance of 317 and a mean variability of 
448; between 8 and 10 a.m. twelve hauls give a mean abundance of 
230 and a mean variability of 357; between 10 and 12 a.m. thirteen 
hauls give a mean abundance of 10 and a mean variability of 14; 
between 12 and 2 p.m. thirteen hauls give a mean abundance of 16 
and a mean variability of 21; between 2 and 4 p.m. thirteen hauls 
give a mean abundance of 15 and a mean variability of 18; and 
between + and 6 p.m. twelve hauls give a mean abundance of 34 and 
a mean variability of 45. The list might be continued indefinitely, 
and similar data might be presented relative to copepods, schizopods, 
ctenophores, salps, ete. All reveal a mean variability which nearly 
always exceeds the mean abundance. Thus, in the above instance, it 
is 1.3 times the abundance between 4 and 6 a.m.; 1.4 between 6 and 
8 A.M.; 1.5 between 8 and 10 a.m.; 1.4 between 10 and 12 a.m.; 1.3 
between 12 and 2 p.m.; 1.2 between 2 and 4 p.m.; and 1.3 between 
4 and 6 P.M. 

The significance of these facts is obvious. The accidental error 
involved in a single net haul due to the natural variability in plankton 
distribution exceeds, on the average, the true mean abundance which 
the single haul attempts to measure. In other words, if the volume 
of water filtered can be estimated within an error of one hundred per 
cent nothing can, as a rule, be gained by more accurate measurement. 
Stated again, if the ‘‘filtration constant’’ is approximately known, and 
if the mean velocity of current can be estimated, say as 6 + 6 kilo- 
meters per hour, the mean number of plankton organisms present per 
cubic meter of water throughout the San Diego region can be deter- 
mined just as accurately as if the ‘‘filtration constant’’ and velocity 
of current were known with the most extreme accuracy conceivable. 
2 By mean variability is meant the average of all differences between the 


mean abundance and the abundance indicated by each haul. It is not equivalent 
to the standard deviation. 
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More time spent in repeating hydrobiological observations under the 
same controllable conditions, rather than in computing ‘‘ filtration 
constants’? and improving the accuracy of the apparatus, is the most 
urgent need. Not only is time wasted in needless refinement of appar- 
atus, but, as Thorndike (1904, p. 158), says: 

Much ignorance is shown by the many students who disparage all measurements 
that are subject to a large variable error. They either do not know or forget 
that the reliability of a measure is due to the number of cases as well as to 
their variability, and that in the more complex and subtle ... [phenomena]. . . 
it is always practicable to increase the number of measurements, but often 
impossible to make them less subject to variable errors. They also forget that 


the natural and real variability of the fact itself is often so large as to make 
the variability due to errors of instruments and observation practically negligible. 


Onee this fact is grasped it will be evident that the methods of 
collecting and exploring employed by most oceanographic expeditions, 
like the ‘‘Challenger,”’ ‘‘ Blake,’’ ‘‘ Valdivia,’’ ‘‘Siboga,’’ and even the 
German plankton expeditions, cannot reveal in any detail the relations 
maintained between plankton species and their environment. The 
methods are adequate only for determining the kinds and range of 
species over extensive areas and for yielding general descriptions of 
the associated environments. The results embodied in the numerous 
excellent monographs and reports, while detailed and comprehensive 
taxonomically, afford little, if any, rehable evidence concerning the 
relative abundance of the various species in their horizontal, vertical. 
or seasonal distribution. The methods are adequate for purposes of 
scientific reconnaissance, but are not adapted to yielding that detailed 
hydrobiological information without which the first step toward under- 
standing the habits of any marine organism is impossible. It is evident 
that no institution can obtain this required information unless its 
efforts are primarily biological rather than oceanographiecal. 


5. QUANTITATIVE MetHops EMPLOYED AT THE SCRIPPS INSTITUTIONS 


There are several marine institutions in Europe that recognize the 
necessity of quantitative investigations. Among the foremost may be 
mentioned the Commission for the Scientific Investigation of the 
German Seas, the International Commission for the Investigation of 
the Sea, and the Marine Biological Station at Port Erin, Isle of Man. 
To these we are indebted for much mathematical and experimental 
knowledge concerned in quantitative estimates of marine organisms, 
as well as for apparatus for collecting them and for analyzing the 
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physical and chemical conditions of the sea. The two commissions, 
however, especially the German one, have based nearly all their 
researches upon an assumption of uniformity in the distribution of the 
smaller organisms over large areas, and the Port Erin Station is to be 
credited especially with having demonstrated, very completely, the 
serious error involved in this assumption. Furthermore the two com- 
missions differ radically from the Port Erin Station, in that the latter 
is engaged in intensive rather than extensive investigations, and recog- 
nizes the necessity of frequently repeated hydro-biological observations 
in very restricted localities. 

The Scripps Institution has followed, in general, the lead of the 
Port Erin Station, but differs, perhaps most conspicuously, from all 
three European institutions, in that its primary interest is in pure 
rather than economic biology. Its methods are based on the conviction 
that large numbers of somewhat crude hydro-biological observations, 
rather than precision of apparatus and exact computations of ‘‘filtra- 
tion constants,’’ will reveal the relations maintained between organ- 
isms and their environments. After such observations are made the 
data are subjected to rigorous examination. Two methods of treating 
the field data are used; the frequency method and the abundance 
method. 

The frequency method consists in arranging all the biological hauls 
in order of the magnitude of one of the environmental elements, say 
temperature; separating them into groups so that the temperature 
range in each is the same, say two degrees; and noting the hauls in 
any one group containing the particular species under investigation. 
Then, by expressing the number of these hauls as a percentage of the 
total number in that group, a measure of the frequency of occurrence 
of the species within the limits of that temperature interval is 
obtained. Proceeding similarly with all the other groups, the relative 
frequency of the species under the different temperature conditions 
is found. By this means variations in the frequeney of the species 
may be quantitatively compared with fluctuations in the elements of 
its environmental complex, correlations between the two established, 
the reliability of the correlations tested by statistical methods, and 
conclusions of significance drawn. 

The abundance method is similar in every way to the frequency 
method except that, instead of depending upon the mere presence 
and absence of the species, the specimens in each haul are counted. 
Consequently, the average number of specimens per unit volume of 
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water filtered during each haul may be computed and compared with 
each other. This, of course, is much more accurate and makes a more 
thoroughgoing statistical treatment possible. 

Preliminary and supplementary to the employment of these quan- 
titative methods, the data are examined in a more cursory manner for 
the purpose of ascertaining, in a general way, the degree of corre- 
spondence between the biological and hydrographic data. For example, 
the center of population of Sagitta bipunctata undergoes a seasonal 
oscillation from its maximum depth in winter to its minimum depth 
in summer. In attempting to find a corresponding oscillation in one 
of the environmental elements, the temperature range pertaining to 
this center of population was discovered to be confined to a larger 
and deeper depth interval in winter than in summer. Combining these 
two facts a single descriptive statement is obtained, namely, that the 
vertical oscillation of the center of population is apparently correlated 
with a corresponding oscillation of the temperature distribution, or 
‘‘thermocline.’” In order to test the extent and validity of this 
apparent correlation recourse is had to the more rigorous methods just 
described. 

A more detailed consideration of these methods would require more 
space than is available in this paper. It would involve discussing the 
relation between frequency and abundance, how the frequency may 
be standardized when the average volume of water filtered differs, and 
how the unit volume of water filtered is measured. It would neces- 
sitate considering the use of geometric means, coefficients of association, 
coefficients of preference, methods of eliminating the effects of one 
variable upon the others, and methods of dealing with accidental and 
systematic errors. It would require an explanation of why the usual 
methods of linear and multiple correlation, and the probable error 
method cannot be legitimately applied to distribution problems of the 
type herein considered; and it would require an explanation of the 
methods employed in their places. Suffice it to say, therefore, that 
other papers are being prepared in which all of these matters will 
be discussed in detail. It is hoped, however, that this brief account 
will give some idea of the methods employed. 
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6. SUMMARY AND CONCLUSION 


In the foregoing discussion it has been shown that : 

1. The function and, strictly speaking, the only function of marie 
biology is to understand marine organisms. 

2. Broadly interpreted, this means that the significance of no 
phenomenon essential to the life of any marine organism can be fully 
understood so long as any other phenomenon likewise essential to it is 
entirely ignored. 

3. The majority of marine biological institutions are not engaged 
in marine biology, but are supporting researches in general biology 
which only incidentally contribute to marine biology. 

4. Hydrography is as indispensable as morphology, embryology, 
cytology, or physiology for understanding the marine organism. 

5. No method of laboratory experimentation can discover an 
organism’s behavior in nature. 

6. Hydrobiological relations are too complex to be determined 
without searching and fairly continuous observations made in a 
restricted region. 

7. The natural variability in the distribution of marine organisms 
is so great as to make errors of collecting apparatus practically 
negligible. 

8. Only an institution primarily engaged in marine biology rather 
than oceanography or economic biology is in position to investigate 
comprehensively the hydrobiological relations of marine organisms. 


It is hoped this introduction will help to make the hydrographic 
data and Dr. McEwen’s ‘‘Summary’’ contained in this volume appear 
as interesting and indispensable to the marine biologist as to the 
hydrographer of this coastal region. 


Transmitted March 30, 1916. 
Scripps INSTITUTION FOR BIOLOGICAL RESEARCH, 
La JOLLA, CALIFORNIA. 
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INTRODUCTION 


During the past few years the data relative to the oceanie explora- 
tions of the Scripps Institution have been in almost continuous 
demand. Hydrographers have desired our temperature and salinity 
records in order to complete their researches. Investigators publishing 
faunistic papers based on material dredged by this institution have 
repeatedly requested information concerning the season, locality, 
depth, nature of the bottom, and other conditions under which the 
specimens were obtained. Finally, the plankton reeords have been 
urgently called for, particularly by those who, desiring to make 
quantitative ecological investigations, could not proceed at all without 
them. It soon became evident, therefore, that all our hydrographic, 
plankton, and dredging records would have to be published if we were 
adequately to meet these demands. 

Accordingly, early in January, 1913, was begun the laborious task 
of compiling and arranging the data which had accumulated during 
the past twelve years. All the records of temperature, depth, position, 
date, and so on, were carefully checked, whenever possible, against 
the original field-notes and all the salinity determinations were twice 
independently computed from the original measurements. It is thus 
hoped that the number of occasional blunders consequent upon such 
a vast amount of tabulation and computation has been reduced to a 
minimum. 

In order to make the records available from as many points of 
view as possible, a description of the apparatus and methods of work 
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is given, in addition to the tables of data. However, as most of the 
apparatus used prior to June, 1908, at which time the ‘‘ Alexander 
Agassiz’’ began active work, has also been employed since that time 
while many others have been added, the descriptions apply particu- 
larly to this later period, a brief historical résumé serving in general 
to cover the preceeding years. Furthermore, since most of the ap- 
paratus has been completely described elsewhere, it is considered in 
detail only when this is demanded in the interest of clearness, while 
the methods of collecting, recording, and analyzing are more fully 
discussed beeause of their important bearing upon the interpretation 
of the tables. Finally, since an accurate interpretation depends upon 
a knowledge of the magnitude of the inevitable errors involved, espe- 
cially in the determination of position, depth, temperature, and 
salinity, such errors are fully discussed under the proper headings. 

The actual work at sea has involved the co-operation of many per- 
sons to whom the institution is deeply indebted. The services of most, 
however, are so interdependent that it would be nearly if not quite 
impossible to separate them and duly credit each person with the par- 
ticular services rendered. But there are a few who have been so 
definitely connected with the work, and whose influence upon the 
results achieved has been so great, that they must be mentioned here. 

Except for the services and ingenuity of Professor C. A. Kofoid, 
who had charge of most of the earlier work and to whose ability in 
devising mechanical appliances and skill in working out details some 
of our most important apparatus is due, much of the work actually 
accomplished would have been impossible. This is especially true of 
the period from 1901 to 1906 when, crippled by lack of funds, the 
work at sea depended entirely upon the improvising of inexpensive 
apparatus. Professor Kofoid was ably assisted during part of the 
summer of 1901 by Professor W. J. Raymond of the Physics Depart- 
ment of the University of California, and later in the summer of 1903 
by Mr. W. T. Skilling, teacher of physics and physical geography in 
the State Normal School at San Diego. 

Since 1908 the scientifie crew has as a rule consisted of Captain W. 
C. Crandall, George F. McEwen, and Ellis L. Michael. who have been 
responsible for most of the methods of collection employed from that 
time to this. It is in fact due to Captain Crandall’s exceptional 
ability in navigating and maneuvering the *‘ Agassiz’’ that the magni- 
tude of the inevitable field errors have been reduced to a minimum. 
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PART I 


DESCRIPTION OF APPARATUS AND METHODS OF WORK 


A. Events LEADING TO THE PRESENT Locations AND MerHops 
or Work 


1, BRIEF HISTORICAL RESUME 


The ideas out of which the Scripps Institution grew had their 
origin in 1891, when the present scientific director of the Station was 
called to the newly inaugurated sub-department of biology in the 
University of California. It was at once noted that, while all the 
fields of zoology of western America had been but imperfectly culti- 
vated, the least studied of all was the teeming life of the great ocean 
on whose margin the University is located. It thus came about that 
most of the investigations carried on by the Department of Zoology 
from that day to this have pertained to the life of the Pacific Ocean. 
As a large amount of work in systematic zoology would have to be 
done at the outset, efforts were made, especially during the summers, 
to gain a first-hand knowledge of the fauna and their habitat. Thus, 
in the spring of 1892, a structure, partly of wood and partly of canvas, 
constructed with a view to being taken to pieces and moved about, was 
built for use as a seaside laboratory at Pacifie Grove. This summer’s 
work, supplemented by numerous collecting trips to various points on 
the coast both south and north of the Golden Gate, created a desire to 
see more of the southern coast. Accordingly in 1893 the laboratory 
was re-erected on the beach at Avalon, Santa Catalina Island. 

From 1894 to 1901 no organized seaside laboratory work was 
undertaken, but numerous collecting and observational excursions 
were made from time to time, covering the coast from San Diego on 
the south to Alaska on the north. The outcome of this extensive re- 
connoitering was the firm conviction shared by all that San Pedro 
Bay was particularly favorable for almost any sort of marine bio- 
logical activity. 

Without entering further into details (see Ritter, 1912), suffice it 
to say that the year 1901 marks the time when the first organized work 
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at sea was started. In view of the meagerness of funds, however, it 
was decided to limit operations to dredging and trawling in the neigh- 
borhood of San Pedro, where the laboratory was then located. An 
open forty-foot, fifteen horse-power gasoline launch, the ‘‘ Elsie,’’ was 
hired for the work. Its equipment consisted of a hand-wineh for haul- 
ing the dredge and trawl, an improvised sounding-machine operated 
by hand and supphed with 275 meters of galvanized steel wire (no. 10 
of the American Steel and Wire Company), and an improvised ap- 
paratus for taking sub-surface samples of water (see Ritter, 1902). 
Two months’ work from May 15 to August 15 was done, during which 
the “‘Elsie’’ made dredgings around and in the vicinity of Santa 
Catalina Island and San Diego, as well as at San Pedro, the region of 
its main explorations. The main aim of the work being that of getting 
acquainted with the fauna with a view of determining the most feasible 
place for a permanent location, collections were not made primarily 
from a quantitative point of view, and the data obtained, while ex- 
ceedingly valuable, have little quantitative significance. 

Owing to lack of funds no explorations at sea were made during 
1902, but in 1903 work was resumed with Coronado as the base of 
operations (Ritter, 1912). A small schooner, the ‘‘Laura,’’ was 
rented and outfitted with the meager apparatus at hand, put in charge 
of an intelligent Portuguese fisherman, Manuel Cabral, and set to 
work for six weeks during June and July. The experiences of 1901 
had shown that, with a limited boat equipment, bottom and plankton 
collecting could not be well combined and that on the whole plankton 
collections could be made more efficiently and no less profitably from 
the scientifie standpoint. The apparatus consisted of a series of 
ordinary tow-nets of 000, 12, and 20 mesh, with which open vertical 
hauls were made, in addition to the usual surface towings. As the 
funds were insufficient to permit the purchase of closing nets, a 
method was improvised whereby water from any desired depth could 
be pumped and filtered (see p. 11). Two summers and winters were 
spent in telling work during the Coronado period. 

After carefully studying the coast, La Jolla, a suburb of San 
Diego, situated fifteen miles north of the center of the city, was 
selected as, on the whole, the most advantageous place for the perma- 
nent location of the station, and in the summer of 1905 the laboratory 
was moved from Coronado to La Jolla. During the summer of 1904 
Mr. E. W. Seripps had placed his pleasure yacht, the ‘‘Loma,’’ at 
the disposal of the station, and in the fall of the same year he gave 
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the vessel to the station. She was then taken to San Francisco, re- 
fitted and equipped with scientific gear, returning to San Diego in 
time for the summer’s work of 1905. The ‘‘Loma’’ was kept in active 
service, making plankton and dredge collections, until she was wrecked 
off the lighthouse on Point Loma in July, 1906. While plans for a 
new boat were entered into directly, it was not until August, 1907, 
that the ‘‘ Alexander Agassiz’’ was launched and not until June, 1908, 
that she began active work, recourse being had in the meantime to 
Captain Cabral and his fishing-boat, the ‘‘St. Joseph.’’ 


2. THE REGION TO BE SURVEYED 


Probably the most important consideration leading to the estab- 
lishment of the ‘‘station’’ south instead of north of San Pedro con- 
sisted in the selection and limitation of the territory to be surveyed. 
After careful examination (Ritter, 1905), an irregularly triangular 
area extending from Point Conception, 34° 27’ N, at the north to a 
base line extending westward from the southern boundary of the United 
States 32° 28’ N, bounded on the east by the coast line, and on the 
west by the meridian of Point Conception, 120° 25’ W, was selected. 
The shore line of this area, exclusive of the islands, is about 280 miles. 
The length of the western side is about 120 miles, and that of its 
southern side about 194 miles. The area, therefore, contains over 
11,600 square miles. Some of the important qualifications of this 
area are: (1) a considerable extent of continental shelf, presenting a 
large diversity of bottom with numerous islands, shoals, and submarine 
valleys; (2) proximity to essentially oceanic conditions; (3) a climate 
so equable as to make it practicable to conduct investigations at almost 
any time during the year; and (4) a large variety of shore line readily 
accessible by boat or rail. 

It is, of course, not to be supposed that a stone wall has been built 
about this area, but rather that it makes a well-defined base of opera- 
tions. As a matter of fact, the southern boundary has been altered in 
order to include Los Coronados Islands and the Cortez Banks, at both 
of which places considerable work has been done. In 1908, an expedi- 
tion southward as far as Guadalupe and Cerros islands was made, and, 
in 1912, another to the north as far as Puget Sound. 
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B. Tur ‘“‘ ALEXANDER AGAssiz’’ AND METHODS OF COLLECTING 


1. THE BOAT ITSELF 


As plankton collecting, from the point of view of quantitative re- 
search, dates back to June, 1908, when the ‘‘ Agassiz’’ began work, a 
description of the boat (see Ritter, 1912, p. 176) is here quoted: 


The ‘‘Agassiz’’ is 85 feet long over all, is of 26-foot beam, and draws 5 
feet of water. She is schooner-rigged, and as originally built was a ‘‘ketch,’’ 
that is, a boat with deck area forward of the mainmast large and unencum- 
bered, the wheel being placed behind the rear mast. Her foremast was at 
first 65 feet high, carrying a boom and large mainsail, and her mizzenmast 39 
feet, rigged with a boom. She has a spoon bow and a 15-foot overhang. As 
launched the deck was without superstructures except the two-foot decking of 
the cabin and engine house, these being separated by a narrow passage way. 
Below the main deck the space was apportioned as follows: The forecastle 
contained the galley, the chain locker, and a 110-gallon water tank. Immedi- 
ately behind the forecastle came the cabin area, divided in the middle length- 
wise by the center-board box, into a captain’s cabin forward on the starboard 
side, and a stateroom aft; and on the port side the mess cabin and lavatory. 
Separated from the cabins by a bulkhead is the engine room containing the two 
propelling engines, the main hoisting engine, and the reeling drum for the 
dredging cable. Behind the engine room is a lazaretto containing two dis- 
tillate tanks of 460 and 230 gallons capacity and a 100-gallon gasoline tank. 


The first season’s work made it clear that the ‘‘ Agassiz’’ was rigged 
too heavily— 


that the wheel should be forward; that the scientific work should have better 
accommodations on the after deck; and that the galley was too small. Conse- 
quently the following year the mainmast was cut down 15 feet and reduced in 
diameter; both main and mizzen-sails were made lighter by changing them 
to the leg-of-mutton pattern; the wheel was placed in a pilot house immedi- 
ately aft the mainmast; a naturalist’s house was built on the deck behind 
the mizzenmast; and the galley was enlarged by partitioning off a portion of 
the messroom. These changes greatly improved the vessel not only in sea- 
worthiness but in comfort and in facilities for scientific work. As now ar- 
ranged, the ‘‘Agassiz’’ has sleeping accommodations for nine persons, there 
being two berths in the forecastle, two ‘‘Pullman’’ berths in the messroom, 
two berths in the stateroom, one in the captain’s room, and two in the engine 
room. 

The twin driving engines are gasoline, 30 horse-power each, and were built 
by the Western Standard Engine Company of San Francisco. The main hoist- 
ing engine is a five horse-power gasoline built by the Union Gas Engine Com- 
pany of San Francisco. The large reeling drum and its spooling apparatus 
were designed by Mr. T. W. Ransom of San Francisco, a mechanical engineer, 
and were built by the Union Gas Engine Company. 


en 
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These three engines and the drum are in the engine room. The 
drum is built in two sections, the larger of which accommodates 2200 
meters of 3¢-inch hemp-steel cable for dredging and other heavy work, 
while the smaller accommodates 2000 meters of 3mm. 28-strand gal- 
vanized wire for operating the lighter apparatus. In addition, a 
patent Thompson sounding machine, supplied with 2200 meters of 
%o mm. piano wire, is located aft of the naturalist’s house and ar- 
ranged so as to be run by a friction wheel on the flywheel of the main 
hoisting engine. 

All scientific work requiring engine power is done aft. The 
sounding-wire is paid out on the port side and is independent of the 
collecting gear, so that soundings may be taken while other work is in 
progress. The collecting cables are passed from the drum through a 
runway onto the deck, over a recording meter-wheel, thence to the 
boom of the mizzenmast, and finally over the stern to the water line. 
This arrangement has the advantage of bringing together the scientific 
gear and the naturalist’s quarters on the rear deck where there is most 
available space. Nearly all the work is done while the vessel is adrift, 
or at a standstill. 


2. THE COLLECTING APPARATUS 


(a) The surface nets—These are all simple conical tow-nets con- 
sisting of a bronze rim to which is attached a head-piece of impervious 
cloth, ike butcher’s linen or canvas. This head-piece serves as a sup- 
port and means of attachment for the netting proper, which may be 
of a variety of meshes. The upper end of the netting is securely 
sewed onto the head-piece and the lower end onto a foot-piece con- 
sisting of similar impervious cloth, to which the net bucket is attached. 
The nature of the bucket varies somewhat with the size of the net, 
bronze buckets being used with larger ones (000, and 000 ¢) while an 
ordinary four-ounce pomade bottle has proven the most satisfactory 
for the smaller nets. To provide a proper support for the netting, 
three ropes attached to the rim at equal distances from each other are 
carried backward and attached to the bucket, and also forward for 
about three feet where they are brought together and tied. 

It is usually customary to operate three surface nets at the same 
time. One of the larger nets (000 or 000 ¢) is fastened to the end of 
a suitable rope about 200 feet long and to its rim is attached an air- 
tight five-gallon can or earboy to serve as a float. The net is then 
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thrown over the rail at either side of the boat’s stern, depending upon 
the direction of drift. At a distance of about fifteen feet the next 
smaller net (8, 9, 10, or 12) is attached to the rope, and fifteen feet 
from that one the third net (usually no. 20) is likewise attached. The 
nets are then allowed to drift away until the rope becomes taut, when 
it is made secure. After a haul of the desired duration has been made, _ 
the nets are brought on board, carefully washed with surface water 
to prevent the organisms from adhering to the netting and being 
thereby carried over into the next haul, and the contents of the bucket 
are transfered into containers such as pint, quart, or two-quart ‘‘sure- 
seal’? fruit jars, or, if the catch is unusually large, into pails. The 
catch is then preserved by adding formalin enough to make a ten per 
cent solution, labelled, and temporarily filed in the naturalist’s house 
in racks specially constructed for that purpose. About five minutes 
are consumed in hauling-in, washing, transfering, preserving, labelling, 
and filing the catch, and putting the nets out again. 

(b) The Nansen closing-nets..—To operate one of these nets re- 
quires the combined labor of an engineer, a man to stand by the bells 
and read the meter, and two sailors to handle the net itself. When 
the net is ready to be lowered, the ring from which it is suspended 
is fastened to the trip which has previously been made secure to the 
cable and the engineer is signalled to lower. When the net has de- 
scended far enough, say 100 meters, the net is immediately raised at 
a uniform rate of approximately 60cm. per second until, say, the 
fifty-meter level is reached. The sailors then send the messenger 
which, striking the trip, closes the net. A vertical haul has thus been 
made from one hundred to fifty meters, and the net is hoisted on deck 
as quickly as possible. It is then thoroughly washed with water filtered 
through netting of finer mesh than that of the net, thereby preventing 
contamination by surface organisms. After washing, the catch is 
transfered to containers and eared for as in the case of the surface 
nets and, while one sailor is transfering the catch, the other removes 
the messenger and adjusts the net for the next haul. About one 
minute elapses between the time the net reaches the deck and its 
descent for the next haul. 

From June 19, 1909, when the Nansen nets were first put into 
commission, to February 17, 1910, when they were first used for 
vertical hauling, the only cable with which the ‘‘ Agassiz’’ was equipped 
was too large to carry the messengers and trips. An arrangement 


1 For a description of this net see Herdman, Scott, and Dakin, 1910, p. 337. 
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was therefore effected whereby they could be temporarily used for 
horizontal sub-surface towing. This was done by employing two ropes, 
one being tied into the ring supporting the net and the other to the 
trip-cord. The net, being weighted so as to assume a horizontal posi- 
tion, was lowered and raised by means of the rope attached to the trip- 
cord, which thus being taut kept the net closed. After lowering to the 
desired depth the trip-cord rope was allowed to sag while the rope 
tied into the rmg was made taut and tied. The motion of the net 
through the water caused it to open and thus a horizontal closing-net 
haul was made. This method, however, was very awkward and in- 
volved such a quantity of rope that it became impossible to make hauls 
below one hundred fathoms. Moreover, the depth error was so large 
that hauls could be made with satisfaction only when the sea was 
very quiet. 

(c) The Kofoid closing-net—This net was put into commission 
June 21, 1908. It is operated in much the same manner as the Nansen 
nets, although its great weight requires the large 3¢-inch cable and 
makes the handling more difficult and quite impossible in rough 
weather. Being constructed to make horizontal instead of vertical 
hauls, two messengers are used, the first to open and the second to 
close the net. Owing to its weight, the net tends to act as a sea-anchor 
which, while insuring a great accuracy in depth, makes it necessary to 
steam ahead slowly with one engine while making the eatch. For 
a full description of this net see Kofoid, 1911a. 

(d) The sub-surface pump.—During 1903 a pumping outfit was 
used for collecting microplankton from below the surface. This con- 
sisted of a semi-rotary clock pump of half-inch intake fitted to one 
hundred fathoms of half-inch white rubber hose. The hose was in 
fifty-foot sections connected together with screw couplings. It was 
lowered and raised by means of an improvised drum operated by 
hand. The water thus obtained was filtered through filter-paper, no. 
20 or no. 12 netting or, after settling, it was decanted. Pumping 
was usually continued for five minutes when, if working at full 
capacity (eight liters per minute), forty liters of water would have 
been obtained. The small volume of water thus obtained, however, 
made the results unsatisfactory, and, after a thorough trial, the method 
was discontinued. 

(e) The Kofoid water bottle—This bottle, having a capacity of 
20 liters, has been used for making microplankton collections as well 
as for obtaining water samples (see Kofoid, 1905; for improved model 
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see Kofoid, 1911b). It can be used only on the large cable. When 
lowered to the desired depth the bottle is closed by means of a mes- 
senger, after which it is raised on deck and the temperature is taken 


Fig. 1. A combination apparatus: 
Kofoid closing net, Ekman water bot- 
tles, and Ekman current meter. 


(see p. 14). Except during July, 
1912, this method of obtaining 
water samples for plankton work 
has been seldom used since July 16, 
1910, at which time the Ekman 
bottles were first put into commis- 
sion. 

(f) The Ekman reversing water 
bottles. 
structed (see Ekman, 1905a) that 


These bottles are so con- 


several of them may be clamped 
to the same cable and a series of 
depths explored at the same time. 
After they are lowered to the de- 
sired depths, the bottles are allowed 
to remain open for from two to 
three minutes to insure the setting 
of the thermometers (see p. 16). 
A messenger is then sent, which de- 
scending at the rate of two and 
one-half meters per second, reverses 
and closes the uppermost bottle, 
thereby freeing a second messenger 
which reverses the second bottle, and 
so on. After all have been closed, 
which can usually be detected by 
feeling the cable, the cable is raised 
until the uppermost bottle reaches 
the deck. This is then detached 
and handed over to the hydro- 
grapher, who notes the temperature 
and places the bottle in a specially 
made rack which allows the water 
to run out into a container (see 
p. 17). By this means, as soon as 
the water has been removed from 
the terminal bottle, everything is in 
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readiness for a second series. The Richter self-registering deep-sea 
thermometers (see p. 15) have been exclusively used in connection 
with these water bottles. 

(g) A combination apparatus.—During July, 1912, a method was 
devised whereby two Ekman bottles and an Ekman current-meter 
(Ekman, 1905b) were suspended below the Kofoid net, as indicated in 
the accompanying figure. Upon the opening of the net a messenger, 7, 
is freed, causing the reversal of one of the bottles which, in reversing, 
frees a second messenger, 2, thereby starting the current-meter. Upon 
closure of the net another messenger, 3, is released, which causes the 
reversal of the second water bottle, which in turn frees a fourth mes- 
senger, 4, thereby stopping the current-meter. With this combination 
it was possible to obtain two water samples, one at the beginning and 
one at the end of each net haul. In addition the current-meter regis- 
ters the distance of the haul or, more properly, the number of meters 
of water through which the net passes during the interval of its haul. 
While this method is somewhat awkward, the value of the collections 
was increased many times, and the results proved very satisfactory. 

(h) Other apparatus.—-Under this heading a variety of trawling 
and dredging apparatus might be described. However, since 1908, 
such apparatus has been too seldom used to justify taking the space 
here to deseribe it, while prior to that year the particular kind of 
trawl or dredge used was seldom recorded. Suffice it to say that, in 
addition to the apparatus above described, the ‘‘Agassiz’’ is well 
equipped with various trawls and dredges, ranging in size from the 
four-foot Tanner trawl to a fifty-foot Otter trawl. 


3. COLLECTION OF WATER SAMPLES AND MEASUREMENT OF 
TEMPERATURE 


(a) Surface samples——It has been our custom since 1908 to collect 
surtace water samples at intervals varying from ten to twenty minutes 
when the ‘‘ Agassiz’? is under way. The average speed of the boat 
being seven and one-half knots per hour, samples are thus obtained 
at intervals varying from one to three knots, in addition to those 
usually taken in connection with surface-net hauls. A canvas bucket 
having a capacity of about two gallons is used to dip up the water, 
after which a thermometer (manufactured by L. Steger, Kiel) reading 
directly to two-tenths of a degree C is immediately immersed. Two 
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or three minutes later the thermometer is read and the temperature 
estimated to the nearest 0205 C. Owing to the faet that the seale of 
these thermometers is made of paper so graduated that 0.2 of a degree 
is represented by a distance of only 0.71 mm., it is evident that esti- 
mates closer than 0.05 would be unreliable. After reading the tempera- 
ture, a pint of water is tightly sealed in a ‘‘sure-seal’’ fruit jar, 
properly labelled, and filed in the naturalist’s house until it ean be 
taken to the laboratory and analysed. In making the final record of the 
temperatures the readings are corrected from a table of calibration 
errors previously obtained by comparing the thermometer with a 
standard from the ‘‘ Reichsanstalt.’’ 

(b) Sub-surface samples—Prior to July 16, 1910, all the sub- 
surface samples were collected with the Kofoid water bottle (see p. 
11). The temperatures were taken with the same thermometers and 
the samples were labelled, preserved, and filed as in the case of the 
surface samples. However, owing to the fact that the Kofoid bottle 
is made of bronze and is not insulated, the friction of the surrounding 
water on the bottle as it is being hauled up, in addition to the condue- 
tion while in the upper layers of water, appreciably inereases the tem- 
perature of the enclosed sample. In fact, observations show that the 
water in the top may be from two to three degrees warmer than that 
in the bottom of the bottle, when the samples are obtained from 
depths exceeding three hundred meters. For this reason the tempera- 
ture of the water in the bottom of this bottle was always taken. 

During July, 1912, several series of parallel temperature measure- 
ments were made, one set by the above method, and the other with the 
Ekman reversing water bottles provided with Richter reversing ther- 
mometers (see p. 15). From a comparison of the results the effect 
of the friction and conduction above mentioned was ascertained and a 
correction for the same relative to depths less than 350 meters was 
computed. No reliable correction could be made for greater depths, 
owing to the fact that the increase in temperature due to the extra 
friction and conduction is almost, if not quite, balanced by the decrease 
in temperature due to the increase in depth. The following list of 
corrections shows the amount by which the temperatures of the Kofoid 
bottle must be decreased in order to obtain the actual temperatures at 
the depths of closure: 
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Degrees C to be Corresponding 
subtracted depth 
from reading in meters 
0.00-0.05 C 25 
0.10 30 
0.15 32 
0.20 34 
0.25 36 
0.30 40 
0.35 46 
0.40 57 
0.45 72 
0.50 87 
0.55 103 
0.60 120 
OG ie Fen er ee wren eee ec vce ees emai rete 188 
0.70 156 
0.75 174 
0.80 193 
0.85 216 
0.90 247 
0.95 300 
1.00 350 


After this correction has been applied, the temperature may be 
considered accurate to within 0°2 C providing the temperature of the 
water in the lowest part of the bottle is taken. As stated above, this 
has always been done since 1908. 

Since July 16, 1910, most all sub-surface samples were collected 
with the Ekman bottles (see p. 12) and the temperatures were meas- 
ured with the Richter reversing thermometers, two usually having 
been attached to each bottle. 

The Richter thermometer in reality consists of two thermometers, 
r and a, fastened together and hermetically sealed in a heavy glass 
tube, thereby preventing the mercury bulbs from being affected by 
the water pressure. In one of the thermometers, 7, the capillary tube 
is contracted just above the large bulb, B, so that, when inverted, the 
column of mercury in the stem breaks at this contraction, c, and, 
dropping, fills a smaller bulb, b, and a portion of the stem. The actual 
volume of mercury thus broken off depends upon the temperature at 
the depth of reversal, and the scale while arranged with the lowest 
values at the small bulb, b, is graduated with respect to the large bulb, 
B, so that a direct reading is possible only when the thermometer is 
read at exactly the same temperature as that at the depth of reversal. 
Since this condition is seldom if ever realized, the reading must be 
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reversing ther- 


mometer. 


corrected for the error thus introduced. It is for this 
purpose that the auxilliary thermometer, a, is pro- 
vided. Its use depends upon the fact that, being an 
ordinary thermometer, any one of its degree-scale 
divisions always corresponds. to the change in the 
volume of mereury produced by a change of 1° C 
in temperature, while each degree-seale division of the 
reversing thermometer corresponds to the change in 
the volume of the total amount of mereury produced 
by a change of 1° C but not to that of the small frac- 
tion of the column broken off when inverted. Thus, 
the two thermometers, r and a, will give identical 
readings only at the temperature at which the instru- 
ment is reversed and the difference between their 
respective readings at any other temperature will be 
proportional to the difference between this temperature 
and that at the time of reversal. Hence, by reading 
both thermometers simultaneously the temperature at 
the depth of reversal may be computed. Without 
going further into details, it may be shown that the 
necessary correction, k, is given by the formula, 


6300 
where 7’ is the reading of the reversing thermometer, 
¢ that of the auxillary thermometer, v the volume of 
the small bulb of the reversing thermometer, s the 
volume of one degree-seale division of the reversing 
thermometer, and 6300 a constant depending upon 
the coefficient of expansion of mercury and the nature 
of the glass. 

Ekman (1905a) experimented on the time required 
for the Richter thermometer to assume the tempera- 
ture of the surrounding water. He gave the ther- 
mometer a high initial temperature and then reversed 
it in water 10° C colder. Conduction proved to be 
very rapid on account of the fact that the large bulb 


Riehter’s jy jmmersed in a jacket of mercury. The thermometer 


assumed the temperature of the water within an error 
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of 1° C in the course of half a minute, within 0°1 in one minute, 
within 0702 in two and one-half minutes, and within an error of a few 
thousandths of a degree in five minutes. As the thermometer will 
eradually approach the final reading while lowered, it is our custom 
to wait another two or three minutes, depending upon the depth, 
before reversing the instrument, thus insuring an accuracy of about 
0201 C. We have, however, read the thermometer directly without 
employing a microscope so that our error is somewhat larger, varying 
between 0°01 and 0203 C. 

The water samples obtained with the Ekman bottles are nearly 
always preserved in green glass bottles having a volume of 250 ¢.c., and 
provided with a patent china stopper fitted with a suitable india-rubber 
washer. A small lever of stiff wire is used to press the stopper 
firmly into the neck of the bottle. These bottles were purchased from 
the Central Laboratory of the International Commission at Christiania, 
and are in general use throughout the world. They have proven 
exceedingly satisfactory both as regards ease of handling and trans- 
portation and as an almost perfect means of preventing evaporation 
(see p. 25). 


4. METHOD OF RECORDING 


Since 1908, when the ‘‘ Agassiz’’ began work, no pains have been 
spared to make our system of recording of the highest efficiency. With 
this end in view a double-entry plan was adopted and is still in use. 
After the hauls and water samples are transfered to containers, the 
recorder labels each one. For this purpose he is provided with haul 
and water sample books consisting of tags about 114 mehes square 
made of the best nen paper. Printed along the left-hand margin of 
each tag are the following items: 


Haul tag-book Water sample tag-book 
Haul no, Water sample no. 
Apparatus Haul no. 

Date and time Date and time 
Position Position 
Depth Depth 

Bottom Temperature 


Water sample no. 


The recorder enters on each tag the information called for, using 
a soft lead pencil except in case of haul (and water sample) numbers; 
these being recorded in sequence irrespective of the nature of the haul 
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(or water sample), are written in India ink previous to sailing. How- 
ever, to provide against loss of tags, a few tag-books are carried in 
duplicate in which these numbers are not entered. When the par- 
ticular tag is properly filled out it is placed inside the jar containing 
the haul or water sample, and the latter is then filed until the 
‘* Agassiz’? reaches home. 

In addition to the tags a log-book is kept in which is also entered 
the same data for each haul and water sample, together with the 
details of operating the apparatus, accidents, weather conditions, and 
in fact anything that might have the remotest bearing upon the 
collections. 

Upon completion of the day’s work the recorder checks the entries 
in his log-book against those the captain has kept, adding the sextant 
bearings and other remarks relative to the day’s navigation. As soon 
as possible after the material reaches the laboratory the hauls are 
condensed into four-ounce pomade bottles, and filed, the salinities of 
the water samples are determined (see p. 28), and the data are 
arranged in final form and typewritten, usually in triplicate. 


C. Errors IN Fred OBSERVATIONS 
1. ERRORS DUE TO POSITION 
(a) Latitude and longitude—Three methods are used for de- 
termining the latitude and longitude at which collections are made, all 
of which are subject to errors varying in magnitude consequent on a 
variety of conditions. The sextant method, being the most accurate, 
is always used when practicable. Otherwise the position is ascertained 
by a pelorus or, when the use of this instrument is impracticable, 


ates. 


recourse is had to the less accurate method of ‘‘dead-reckoning, 
of caleulating the position from course and log. 

Location by the sextant as used by us consists of the selection of 
three prominent points on land, and the measurement of two angles, 
one between the horizontal lines connecting the observer with the 
central and left-hand points; the second between the lines connecting 
the observer with the right-hand and central points. Whenever pos- 
sible, choice is made of prominent and sharply defined headlands or 
other salient points which can readily be identified on the United 
States Coast and Geodetic Survey charts. Care is taken to avoid the 
selection of points lying on or near a circle passing through the 
observer, for under such conditions the location is indeterminate. 


1915] Michael, et al.: Hydrographic Records of Scripps Institution 19 


Assuming the sextant to be properly adjusted, the following sources 
of error are important : 

1. Difficulty in identifying the points of bearing with those on the 
charts. This difficulty arises from variation in their appearance due 
to different positions of the observer. 

2. Difficulty in clearly distinguishing the points because of the 
hazy condition of the atmosphere. 

3. Impossibility of measuring both angles simultaneously, which 
introduces error because of the drifting of the boat. 

Experience gained through repeated use of the same three points 
of bearing may reduce the first source of error sufficiently to make its 
effect negligible. This is especially true of our work in the region 
about Los Coronados Islands, where the error arising from the other 
two sources is estimated by Captain Crandall to have varied between 
0.05 and 0.3 miles, depending largely upon the condition of the atmos- 
phere and the distance from the islands. 

The pelorus consists of a circular plate mounted horizontally in 
gimballs and placed at some point on board ship affording a clear 
view for taking bearings. Revolving about the center of the plate are: 
(1) a dumb compass ecard, usually engraved on metal, whose face is 
level with the raised periphery of the plate, on which score lines are 
marked indicating true directions from its center parallel and per- 
pendicular to the keel of the ship; (2) a pivoted horizontal bar ecar- 
rying at its extremities a pair of sight vanes so arranged that the line 
of sight always passes through the vertical axis of the pelorus, and 
having an index showing the point at which the line of sight cuts the 
dumb compass. 

In using the pelorus to determine the location of the boat a definite 
course is held. The instrument is then set on a line parallel with the 
ship’s keel and the sight vanes are arranged so as to give the compass- 
bearing on first one point of land and then upon a second and, as a 
check, upon as many more points as may be desired. 

Aside from the error due to faulty identification of the points of 
land with those on the charts, large errors are due to the following 
causes : 

1. Difficulty of holding the boat on the same course, without making 
too great headway, while the sight vanes are set successively upon 
the points of bearing. 

2. Difficulty of getting clear sights while the boat is rocking and 
pitching. 
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3. The distance the boat moves while the observations are being 
taken. 

In a quiet sea the pelorus gives fairly accurate results but, when 
rough, the error may be very large. For this reason it is seldom used, 
except for checking against sextant observations, unless atmospheric 
conditions make the use of the sextant impossible. Positions deter- 
mined by it may be considered accurate within 0.3 to 0.5 miles. 

Dead-reckoning is used only when all other methods are imprac- 
ticable; namely, during fog, or at night, or when the distance from 
land is so great as to render points of bearing invisible. The method 
consists in measuring the speed of the boat along its course by means 
of a log-line. It involves large errors resulting from the following 
causes : 

1. Difficulty in accurately determining the departure point, such 
as the extreme edge of a kelp bed. 

2. Difficulty of holding the boat on the desired course, which varies 
with the ‘‘sea’’ as well as the skill of the pilot. 

3. Drift and leeway due to currents, direction of wind and sea, 
and velocity of wind and sea, all of which alter the course of the boat 
and cause the log-line to over or under-read. 

4. Deviation in accuracy of the compass, depending upon number 
and position of anchors and other magnetic materials. 

The latter error is reduced to a minimum by “‘swinging the ship”’ 
and making our corrections for each heading, but the effect of the 
other errors is such that their magnitude increases with the distance 
covered by the boat. Care is taken, however, to “‘check back’’ after 
reaching port or anchorage in order to correct the courses and distances 
registered in the captain’s log-book. With the utmost care, however, 
an error of one mile in position sometimes occurs. 

Finally, each of the above methods is used as a check against the 
others. In addition soundings when made are always compared with 
the entries on the charts and the position thus determined is checked 
against that derived by the three methods above described. In this way 
the average error in latitude and longitude, relative especially to our 
work since 1908, was reduced to 0.3 miles, although in some instances 
the error is upwards of one mile (see p. 45). 

(b) Depth—aAll our determinations of depth depend upon a meter- 
wheel which registers the amount of cable paid out. It is obvious, 
therefore, that unless the cable be perpendicular, the registration will 
exceed the depth. In order to measure the error due to such inclina- 
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tion, Brenneck made a number of experiments during the ‘‘Planet’’ 
expedition (see Helland-Hansen, 1911-12, p. 7), which resulted in the 
discovery that, when the inclination from the perpendicular was less 
than 30°, the error was less than three per cent of the depth. By 
manoeuvering the ‘‘ Agassiz’’ we are usually able to maintain the cable 
within an angle of 15°, which corresponds to an error of less than two 
per cent. In most cases when the inclination exeeeded 30° the collec- 
tions were not kept, and in those few instances where they were kept 
the error is noted in the tables. 

By comparing all the temperatures and salinities relative to each 
depth investigated above two hundred meters we discovered a magni- 
tude of variation exceeding that whieh would be expected from a 
depth error of only two per cent. It would, therefore, seem that the 
same angle of inclination produces an increasing relative error as the 
depth decreases from two hundred meters. On the other hand, it is 
certain that the temperature and salinity changes much more rapidly 
in the shallower than in the deeper water. Furthermore, the effect 
of drift and current in causing the inclination of the eable is less 
during work in the upper levels, and the maneouvering of the boat 
is much simpler. All things considered, the depth error probably does 
not greatly exceed two per cent in any case. While this conclusion 
apphes to both soundings and intermediate depths, an additional 
source of error, applicable to the latter only, arises from the oceasional 
failure of the water bottles to close before beginning to reel in the 
cable. In such instances the temperature reading usually indicates 
the failure immediately, in which event the haul is repeated. In 
order to detect such occurrences which escaped notice on the boat, 
all the temperatures and salinities relative to each depth investigated 
were compared and, when both agreed with those from higher levels, 
it was assumed that the apparatus failed to close at the proper depth. 
As such data, on account of their misleading nature, are either ex- 
cluded from tabulation or questioned, the error in depth relative to 
the data published may be attributed entirely to that arising from 


inclination of the eable. 


2. ERRORS DUE TO APPARATUS 


It will be readily admitted that it is impossible to construct any 
piece of apparatus for the exploration of the sea that can be depended 
upon to work perfectly every time. On the other hand, we doubt if 
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anyone, who has not been in actual charge of such work, could antici- 
pate the extent to which trouble is nearly always encountered. In 
some instances the source of trouble is apparent, in others it is very 
obscure, while in still others it remains an unsolved mystery. In the 
first category may be noted that, after a haul has been made with the 
Kofoid water bottle from depths exceeding three hundred meters, the 
temperature of the water in the upper part of the bottle differs by 
two or three degrees from that in the lower part, thus causing con- 
siderable trouble in determining the correct temperature (see p. 14). 
In the last category may be mentioned cases in which a Richter ther- 
mometer suddenly balks and, like a stubborn donkey, absolutely re- 
fuses to work until it has had its rest. Most of this trouble. however, 
does not lead to error and has little bearing upon the reliability of 
the data, but some of it relative to hauls made with the Kofoid and 
Nansen nets as well as to the preservation of water samples does lead 
to error and must, therefore, be discussed. 

(a) The Kofoid net.—In using this net one is at times struck by 
the almost total absence of organisms obtained during a particular 
haul. In some such instances it has been found that the spring of the 
opening jaw had broken or slipped so that the first messenger failed 
to open the net and the second reversed both jaws at the same time. 
In other instances the net when thoroughly tested on deck operated 
perfectly, the presumption therefore being that it failed to capture 
anything because there were no organisms to be captured. During 
July, 1912, a method was devised (see p. 13) by which an Ekman 
current meter could be suspended below the Kofoid net in such a way 
that it would be started when the net opened and.stopped when it 
closed. With such a combination it is clear that, if any time elapsed 
between the opening and closing of the net, the current meter would 
show a registration and thus a definite means was at hand for deter- 
mining whether or not the net could actually be open and filtering 
water without catching any organisms. 

A large number of hauls were made with this apparatus, distributed 
in depth from the surface to 550 meters, with the result: (1) that no 
instance came to light in which there was an absence of organisms 
combined with a current-meter registration; and, (2) that in a num- 
ber of cases the current meter failed to register, thereby showing that 
no haul had been made. These facts forcibly indicate that the net, 
when properly opened, may be depended upon to make its capture and, 
consequently, whenever an “‘empty haul’’ is discovered, it may be 
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concluded that the net has opened and closed at the same time even 
though, when thoroughly examined and tested, the net seems to work 
perfectly and the cause of its failure to open in that particular ease 
cannot be discovered. 

Should the reader think it to be a simple matter to discover the 
cause for such failure, his attention is called te the following list of 
causes which were discovered during the work of July, 1912, some 
being easily ascertained while others, like 2, 4, and 6 were exceedingly 
baffling : 

1. Tension of opening spring insufficient to open the net when sub- 
merged, although it will do so on deck. 

2. Tension of spring so great that impact of the first messenger, 
when falling through water, is not sufficient to operate the trip, but 
when augmented by that of the second messenger would cause tripping 
of both jaws. 

3. Spring of opening jaw loose or broken. 

4. First messenger slightly worn along one side so that, when strik- 
ing in a certain way, it slips past the opening trip, and the second 
messenger then trips both jaws. 

5. First messenger slightly flattened and spread in consequence 
of repeated use so that, with a cable shghtly inclined in the right 
direction, it strikes and operates both trips. 

6. First messenger, in descending, scrapes tar off the eable which 
becomes jammed in the groove of the messenger, thus retarding its 
descent so that it does not strike with sufficient force. Impact of second 
messenger then trips both jaws. 

7. Three cases in which the cause was not any of the above six, and 
could not be ascertained. 

(b) The Nansen nets —Any one having occasion to work over our 
plankton collections from a quantitative point of view will discover 
that some vertical hauls made with these nets reveal an absence of 
certain organisms at depths where, judging from hauls made with 
horizontal closing nets, an abundance would be expected. The general 
impression produced is that, for some reason or other, the Nansen nets 
act in an erratic manner, frequently, though not always, failing to 
capture such organisms even though they may have been abundant. 
While this has not, as yet, been proven, it is advisable to point out 
how such erratic action might arise. 

The ‘‘Agassiz’s’’ excessive stern overhang, while of undoubted 
advantage in protecting the collecting apparatus from the propeller- 
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blades, permits the waves to strike with sufficient force, in a moderately 
rough sea, to lift the stern entirely out of the water. Even when fairly 
quiet, considerable surging is caused in this manner. Now, if such 
a surge occurs after a haul has been made, say from fifty to twenty- 
five meters and the net is at rest awaiting the descent of the messenger, 
it is clear that the net will be lowered very suddenly, sometimes as 
much as eight or ten feet. Virtually, therefore, a current of water 
passes upwards through the net which, while of brief duration, has a 
comparatively high velocity. Assuming that it takes two seconds for 
the boat to drop say six feet from the crest to the trough of the sea, 
a temporary current of about three feet per second would thus be 
generated which, if flowing horizontally, would be capable of trans- 
porting stones the size of hens’ eggs. When one considers that, though 
the lifting power of such a current is much less than the transporting 
power of its horizontal equivalent, the specific gravity of most plankton 
organisms being only slightly greater than that of sea-water, it is at 
once evident that such a vertical current has more than sufficient 
lifting power to throw out everything that the net might catch. 

Tlowever, the extent of such expulsion would vary with a number 
of conditions. In the first place, it would depend upon the height of 
the sea for, if any of the organisms were in the net-bucket, the momen- 
tary effect of the surge would be insufficient to lift them above the 
rim unless the net dropped a distance at least equal to its own altitude. 
Secondly, the large surges occur only when the waves follow each 
other and strike the boat in a particular way. ‘Thirdly, violent surging 
might oceur but would have little or no effect unless it happened while 
the messenger was making its descent. Fourthly, as the depth of haul 
inereases, the effect of surging decreases because of the inertia of the 
cable which tends to respond by sagging, so that below a certain depth 
the cable would be straightened out before the surge could effect the 
net. Finally, those organisms would be expelled first whose exposed 
surface was relatively large or whose specific gravity was relatively 
small, so that a comparatively shght surge might have a selective effect 
in expelling certain organisms while not affecting others. It is thus 
evident that, if expulsion occurs at all, it must be very erratic, and 
probably selective in its effect. 

As stated above, we have as yet no defimite proof that such ex- 
pulsion occurs. One fact, however, pointing in this direction is that 
open vertical hauls, say from fifty meters to the surface, usually (but 
not always) catch many more organisms than an equivalent series of 


1915] Michael, et al.: Hydrographic Records of Scripps Institution 25 


closing-net hauls made with the same net from 50 to 40, 40 to 30, 
30 to 20, 20 to 10, and 10 meters to the surface. 

(c) Preservation of water samples—Troublesome errors in salinity 
often result from the manner in which water samples are preserved. 
In fact, if the samples are not tested soon after being collected, ab- 
normally high salinities will occasionally occur despite the utmost 
care in sealing the containers. While the amount of evaporation has, 
in some cases been great enough to be detected readily, it has generally 
been so shght as to require a special examination of all our salinities 
for its detection. 

oe cen te eee 
Such an examination has shown that the density in situ, S rip rela- 


tive to water samples collected at approximately the same time from 
a series of depths, nearly always increases but never decreases as the 
depth increases. This accords with the experience of Makaroff (1904, 
p. 139) who says: ‘‘Les poids spécifiques doivent augmenter avee la 
pate of ia 
profondeur; s’il arrivait que le poids spécifique S 71 de eau de 
profondeur était inférieur a celui qui serait observé dans les couches 
supérieurs, on pourrait en déduire l’existence d’une erreur dans la 
détermination du poids spécifique.”’ 

This empirical relation of densities in sifw, which Makaroff and 
others, as well as ourselves, have found by observation, has also a 
theoretical basis. Stability of the water layers could not otherwise 
exist. 

The actual density of a mass of water at any depth depends upon 
its temperature and pressure, as well as upon its salinity, the relation, 
of course, being such that the density decreases with a reduction in 
pressure and increases with a reduction in temperature. Now, when, 
owing to instability, a mass of water at any level a rises to a higher 
level b, its density changes. The expansion of the water mass due to 
the reduction in pressure directly decreases its density but, as it also 
slightly decreases its temperature, the actual decrease in density is 
not quite so great as it otherwise would be. However, since the reduc- 
tion in temperature due to an ascent of even five hundred meters is 
less than 0°05 C. and the corresponding increase in density less than 
0.00002, while the decrease in density directly caused by the expansion 
is 150 times greater, only the latter effect need be considered. Now, 
while the density of the rising mass of water is being continuously re- 
duced owing to the decrease in pressure, both diffusion and conduction 
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tend to make its density equal to that of the surrounding water, and 
it will continue to rise until this condition is realized. Suppose this 
to occur at the level b; then, owing to the effect of diffusion and con- 
duction, its density when at a@ must have been less than its density 
after it reached b by an amount exceeding the decrease in its density 
caused by the difference in pressure between the two levels a and b. 
In other words, if the densities at the levels a and b be referred to a 
common pressure, the former must be less than the latter or else the 
mass of water could not rise, whence the densities in situ, which are 
those at the two levels referred to atmospherie pressure, must be 
related to each other in the same way. Hence, it follows that a pro- 
gressive increase of the densities in sitw with increasing depth is the 
necessary condition of stability. 

We have therefore used this relation, supplemented by the fact that 
our observations have never revealed a ‘‘reversal’’ in temperature, 
as a criterion for detecting errors in salinity due to evaporation as 
well as to blunders in computation. In some instances, however, this 
criterion was insufficient for, though it revealed an impossible relation 
between the densities in situ, it failed to indicate which particular 
salinity determinations were erroneous. In order to isolate these, each 
salinity determination was compared with the average and extreme 
values for the corresponding depth, month, and general locality. All 
the erroneous values thus detected are either excluded from tabulation 
or questioned, depending upon the certainty with which the values 
could be entirely attributed to evaporation and blunders in compu- 
tation. 


D. ANALYSIS OF SEA-WATER 


1. GENERAL PROPERTIES OF SEA-WATER AND MEASUREMENTS OF 
SALINITY 


(a) Composition of sea-water—Sea-water is a dilute solution of 
various solid chemical compounds or salts. The weight of these salts 
in a thousand grams of sea-water is called its salinity and is commonly 
denoted by the symbol S°/,,. A large number of observations have 
shown that, while the salinity varies widely, the proportion of each 
dissolved salt to all the others is nearly the same. The following 
list (see Kriimmel, 1907, p. 219) gives the amount of each salt and its 
proportion to the total in a sample of sea-water whose salinity is 35.00. 
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Grams per 1000 per cent of 
Salt of sea water the total 
77.758 
10.875 
4.737 
TMAGOIE Cob doenctee sere cance cose 3.600 
0.863 2.465 
0.123 0.345 
0.076 0.217 
ol RY 21) ee ee ee ae eee O14 0) 0 0a eee ee eee ae 99.997 


Many elements in addition to those ineluded in this list are dis- 
solved in one form or another. For instance, one gram of silver has 
been estimated to be present in 100,000,000 grams of sea-water, while 
about five times as much gold occurs. In fact, traces of almost all the 
rare metals have been detected. But the total quantity of all dissolved 
solids, except those listed above, is so small that it cannot be deteeted> 
by any of the practical methods used in the measurement of salinity. 

(b) Direct measurement of salinity—The most natural method of 
determining the salinity of a given sample of water would seem to 
be that of evaporating a definite quantity of the water and weighing 
the residue. This method, however, has proved to be too inaccurate for 
oceanographic purposes. In order to expel the last trace of water 
vapor the residue must be heated to redness and, in doing this, hydro- 
chloric acid and carbon dioxide escape in amounts which cannot, as 
was formerly believed, be accurately determined. 

To overcome this difficulty a method was devised by Knudsen and 
S6renson for obtaining a residue which could be accurately measured. 
Helland-Hansen (1911-12, p. 33) describes this method as follows: 

To a weighed quantity of sea-water was added hydrochloric acid and 
chlorine-water; the whole was then vaporized, and the salts were dried and 
weighed; the salt residue had first to be heated for some time at 480° C. to 
render the weight invariable; by a special examination a correction was found 


for the difference between the amount of chlorine in the vaporized salt and 
that of the original water-sample. 


While this method gives exceedingly accurate results it does not, 
strictly speaking, give the salinity as heretofore defined. However, it 
differs but slightly, being only 0.10 to 0.15°/,, less, and their ratios 
are so nearly constant that, for all practical oceanographic purposes, 
the value obtained by this method may be used instead of the salinity 
proper. This is now done and the term salinity has taken on the fol- 
lowing technical meaning (see Helland-Hansen, 1911-12, p. 33) : “‘The 
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salinity (per mille) of sea-water is equal to the weight, in grams, of 
all the salts dissolved in one kilogram of water, when the carbonates 
are converted into oxides, when the bromine and the iodine are re- 
placed by chlorine, and the organic substances oxidated.’’ 

While this method is used for obtaining the standard values of 
salinity, it is not adapted to researches requiring a series of rapid 
analyses and demanding a minimum of expense. To meet such require- 
ments the methods used in practice are all indirect. 

(c) Methods of measurement in general wse—These methods de- 
pend upon the definite relation of salinity to specific gravity, upon the 
empirical assumption of a constant proportion of each salt to all the 
others, or, very infrequently, upon the effect of the dissolved salts on 
certain physical properties of water, such as its index of refraction 
and electrical conductivity. For convenience, tables have been pre- 

“pared showing the magnitudes of physical and chemical properties 
corresponding to salinities ranging from zero to the highest value 
(about 40°/,,) required in oceanographic investigations. It is cus- 
tomary to measure either the specific gravity or the chlorine content 
directly and obtain the correlative value (S°/,., S$, or Cl°/,,) from 
such reduction tables. The tables almost universally employed since 
1901 were compiled by Knudsen (1901) and are based upon the values 
of salinity obtained by the method of Knudsen and Sodrensen as above 
deseribed. 


2. METHODS OF SALINITY DETERMINATION EMPLOYED BY THE 
SCRIPPS INSTITUTION 


The determination of the salinities of all water samples so far col- 
lected by the Scripps Institution are obtained from direct measure- 
ments of the specific gravity or the chlorine content, and all reductions 
are made by Knudsen’s (1901) tables. In measuring the specific 
eravity, the pycnometer, hydrometer, and sinker are used, while the 
chlorine content is measured by Mohr’s titrimetric method. 

(a) The pycnometer method.—The pycnometer used is of the Gay- 
Lussae pattern, provided with a ground-glass stopper having a fine 
perforation through which an excess of water is forced when the bottle 
is closed. Two sizes are used, one having a capacity of 50 ¢.c., and the 
other of 100 ¢.c. Most of the determinations are made with the larger 


size. 
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In using this instrument the temperature cf the enclosed sample 
is taken by means of a standard thermometer whose bulb is so im- 
mersed as to give the temperature at the center of the pyenometer, 
The thermometer is graduated into divisions of one-tenth of a degree 
C, and the temperature read to the nearest 0202. When the reading 
becomes constant the thermometer is removed and enough more of the 
sample, usually 2 ¢.c., is added to fill the bottle. The stopper is then 
carefully inserted and the excess of water forced through its top is 
immediately wiped off with the thumb. When the outside of the 
pycnometer is thoroughly dried, its apparent weight is measured to 
the nearest milligram and the specific gravity found from this weight, 
corrections for buoyancy being made. 

Each pyenometer is carefully calibrated from observations made 
on distilled water. The calibration formula relative to one of the 
100 ¢.c. instruments was, in this way, found to be 


V, = 100.393-+0.00282 (¢°—20°) 


where V, is the volume of the instrument in cubic centimeters at the 
temperature ¢. The accuracy of this formula is shown below, where 
the volumes computed by its use are compared to those obtained by 
direct measurement at the particular temperatures in question: 


Temperebare Vt soapated Vt opsorred Darenomees 
12°65 C. 100.3715 100.8724 —0.0009 
17.05 100.8847 100.3842 0.0005 
17.48 100.3859 100.3863 —0.0004 
18.75 100.3895 100.3900 —0.0005 
19.60 100.8929 100.3927 0.0002 
23.66 100.4083 100.4030 0.0008 
23.86 100.4039 100.4039 0.0000 
24.46 100.4055 100.4062 —0.0007 
380.00 100.4212 100.4208 0.0004 


These results show that the volume computed from the formula 
differs from each measured value by less than 0.001 ¢.c., while the 
average is about half as much. The above calibration formula, there- 
fore, gives the volume of the pycnometer within a relative error of 
1 in 200,000. 

From this formula, together with the weight of the pyenometer 


: : Rn eee 
itself, the specifie gravity, 8 Ts computed as follows: 


(w—131.90) 


6 
— == 1,023667—0.0000288 (6°—20°) + ————<—"—* 
Ss i 1.023667—0.0000288 (4°—20°) + ——Taa a3 
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where 6 is the temperature of the water sample at the time of measure- 
ment, and w the apparent weight, in grams, of the pyenometer filled 
with the water sample. If the temperature, 6, lies between 10° and 
30° C and is read to within 0°03, and if the weight w is determined 
to within one milligram, it is possible to obtain the specific gravity, 


6 
S re to an accuracy of 1 in 100,000. 


While this accuracy is possible, it is rarely obtained in practice. 
Small air bubbles may at times escape notice, the temperature actually 
read may not represent, with sufficient accuracy, that of the sample 
at the time the pycnometer is closed, or several other sources of slight 
error may be unconsciously met with when a large number of samples 
are being tested which are avoided during calibration tests. 

In order to reduce such errors to a minimum, two pyecnometers, 
independently calibrated, were alternately used until about two hun- 
dred samples had been tested, when the calibration constants were 
checked by observations on distilled water. As an additional check 
the same samples were occasionally tested by both instruments. Pro- 
ceeding in this way, an average accuracy of 2 in 100,000 was obtained, 
although in some instances the error was greater. The most serious 
objection to this method is the time required which, including the 
necessary computations, amounts to about ten minutes, in spite of the 
fact that tables were compiled to facilitate the computations. 

(b) The hydrometer method—In the fall of 1908 three sets of 
hydrometers made by R. Kiichler, of IImenau in Thiiringen, were pro- 
eured. The five instruments in each set range respectively from 1.000 
to 1.007, 1.006 to 1.013, 1.012 to 1.019, 1.018 to 1.025, and 1.024 to 
1.031. Their volumes range from 110 to 130 e.c. and the volume of 
their stems corresponding to one scale-division is 0.0001 of that of the 
hydrometer. The stems are about four millimeters in diameter, the 
length of one scale-division being about one millimeter. 

When using these instruments, the place on the stem cut by the 
level water surface is read and care taken to have the instrument and 
especially its stem clean. The hydrometer is allowed to oscillate and 
is read just after coming to rest, the stem thus being wet for a slight 
distance above the water surface. The temperatures are estimated 
to 0°05 C by a floating thermometer graduated to 022. 

The readings of the hydrometer are, of course, corrected for the 
variation in temperature at the time of observation and two separate 
determinations are made of each sample, the results obtained being 


€ 
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averaged. Assuming other sources of error to be constant (see p. 38), 


the specific gravity, S a is obtained from the following formula: 


5 = [k-ba (6°—17°5)] 


where R is the hydrometer reading, 6 the temperature at the time of 


observation, and k and a ealibration constants depending upon the 
particular instrument used. These constants were determined from 
a series of readings made with each hydrometer on water samples whose 
specific gravities had previously been measured with a pyenometer. 
An estimate of the accuracy of this hydrometer method was made 
by comparing a series of specific gravities determined with a pye- 
nometer with those computed from hydrometer readings of the same 
samples. The following list, for example, shows such a comparison 
with respect to the values obtained with two hydrometers (nos. 1 and 
2) each having a range from 1.024 to 1.031, the calibration formulae 


being 
6 
no. 1,8 7 R—[0.00167-+-0.000029 (6°—17°5) | 
6 
no. 2, § 7s R—[0.00175-+-0.000029 (6°—1725) | 
List OF COMPARATIVE DETERMINATIONS 
Pycnometer No. 1 hydrometer No. 2 hydrometer 
= = 5) 

8 Ss 2 Ss é difference Ss 2 difference 
21°74 C. 1.02322 1.02330 —0.00008 1.02325 —0.00008 
21.28 1.02336 1.02346 —0.00010 1.02342 —0.00006 
21.07 1.02359 1.02364 —0.00005 1.02361 —0.00002 
21.03 1.02371 1.02367 0.00004 1.02371 0.00000 
21.01 1.02355 1.02349 0.00006 1.02353 0.00002 
20.85 1.02843 1.02348 —0.00005 1.02344 —0.v0001 
20.74 1.02407 1.02406 0.00001 1.02407 0.00000 
20.46 1.02413 1.02415 —0.00002 1.02411 0.00002 
20.35 1.023868 1.02364 0.00004 1.02875 —0.00007 
20.32 1.02403 1.02388 0.00015 1.023895 0.00008 
19.90 1.023872 1.02365 0.00007 1.02371 0.00001 
19.73 1.02389 1.02389 0.00000 1.02391 —0.00002 
19.71 1.02392 1.023887 0.00005 1.02388 0.00004 
19.68 1.02380 1.02389 —0.00009 1.02379 0.00001 
19.50 1.02391 1.023890 0.00001 1.02390 0.00001 
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While the mean error, as shown by this list, is only about 0.00005, 
that actually met with in practice was fully twice as large, and oe- 
easional errors as large as 0.00025 were found. 

We had hoped, by employing these hydrometers and occasionally 
checking the results with a pyenometer, to reduce materially the time 
and still maintain the requisite degree of accuracy. While it has been 
possible to make twelve observations per hour, the saving in time is 
more than offset by the loss in accuracy, so that the method was 
discontinued. 

(c) Mohr’s titrimetric method—tThis method was first used in 
the summer of 1910. It is a volumetric method by which the chlorine 
or, more correctly, the halogen content in a definite volume of sea- 
water is precipitated by a measured volume of a solution of silver 
nitrate (AgNO,) of known strength. The strength of this solution 
may be determined in several ways, but the one commonly used and 
upon which we relied entirely is that of titrating a sample of ‘‘normal 


’ 


sea-water’’ of known chlorine (halogen) content. This normal water, 
as well as the apparatus used, was obtained from the Central Labora- 
tory of the International Commission at Christiania. In titrating, 
yellow potassic chromate (K,CrO,) is used as an indicator which, 
reacting on the silver nitrate after all the halogens are precipitated, 
produces the red precipitate of silver chromate (Ag,CrO,). For 
further details concerning the method and apparatus used see Helland- 
Hansen, 1911-12, pp. 34-39. 

After several weeks’ practice, a series of water samples taken from 
the ocean and from San Diego Bay were carefully tested by this 
method and compared with measurements of the same samples made 
with the pyenometer. The results, reduced to specific gravity st 
by means of Knudsen’s tables, are listed on the opposite page. 

While the mean error, as shown by this list, is about 0.00007, it 
has been oceasionally found as large as 0.00020. Furthermore, the 
magnitude of the error is so erratic that the method has, thus far, 
proven unreliable. In addition, the time required has been fully as 
great as with the pyenometer, and the expense involved is much 
greater. The method was, therefore, discontinued. 

(d) The sinker method.—Repeated attempts were made to find 
a method of determining salinity which would combine the accuracy 
of the pyenometer with the speed of the hydrometer. These efforts 
culminated in 1912 when a method depending on the apparent weight 
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of a sinker suspended in water was developed by one of us, G. F. 
McEwen. Although the apparatus was not fully ready for use until 
after all the samples herein tabulated were tested, a discussion of the 
method is given for comparison with those just described. 

A small cylindrical glass sinker (s), having a volume of about 25 ¢.c. 
and being suitably weighted and hermetically sealed, is suspended by 
a fine silver wire (0.09 mm. in diameter) from one arm of a Sartorius 
chemical balance (sensitive to 0.1 mmg.) in a eylindrical funnel (c) 
which is used for holding the water. <A similar glass funnel (f) is 
supported above the balance case and a tube (¢), provided with a 
valve (v), leads from the neck of this funnel through the side of the 
balance case and serves to carry the water into the cylindrical funnel 
(c). In order to prevent the formation of air-bubbles the extremity 
of the tube is tapered to an inside diameter of one millimeter and is 
so arranged as to direct the stream against the wall of the funnel (c). 
From the neck of this funnel a drainage tube (d) passes through the 
side of the balance ease. 

The manner of operation is as follows: The funnel (f) is filled to 
a certain height with the water sample and after allowing it to stand 
until all the air-bubbles have been expelled the valve (v) is opened, 
allowing the water to flow into the funnel (c) until the top of the 
sinker is covered by about three-fourths of an inch of water. The 
valve (wv) is then closed and the next sample placed in the funnel (/). 
A thermometer graduated to tenths of a degree, which is always kept 
suspended between the sinker and the wall of the funnel (c), is then 
read and the beam of the balance released for weighing. As soon as 
the oscillation ceases the balance scale is read, after which the beam 
is raised. As a check, the thermometer is again read and the weighing 
repeated. If the two results agree the water is immediately drained 
through the tube (d) into the bottle from which it was taken. After 
the tubing has been thoroughly flushed with some of the water of the 
next sample, everything is in readiness for the next test. 

In calibrating the sinker the theoretical formula was reduced to 
the following simpler form, which is accurate to five parts in a million 


pee z 
providing the specific gravity, Sa lies between 0.99 and 1.025 and the 


temperature at the time of weighing lies between 10° and 30° C: 


S i = c+ta(20°—6°) +k (w—w’) 


where ¢ is a constant depending upon the value of w’, a and k eali- 
bration constants, depending upon the sinker used, @ the temperature 
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at the time of weighing, w the apparent weight (in mmg.) of the im- 
mersed sinker, and w’ a constant weight (in mmg.) selected so as to 
facilitate computation. This formula for a particular sinker is 


S ; = 1.024905-+-0.000033 (20°—6° ) —0.00003984 (w—8860) 


Its accuracy is indicated below where the specifie gravity, Sp of dis- 


tilled water as given in the standard physical tables is compared to 


that computed by the formula: 


(W-8860) 


713. 


In order to obtain an additional cheek on the 


Oo ps po 


ON Or FD 


e° 


£(e) 
Spe 
4 
standard 
(1) 
0.996220 


0.996445 
0.996490 
0.996700 
0.996795 
0.996850 
0.996990 


ae 
4 


computed 
(2) 
0.996215 
0.996420 
0.996485 
0.996685 
0.996810 
0.996840 
0.996995 
0.997225 
0.997745 
0.998675 


difference 


(1-2) 


. 000005 
. 000025 
. 000005 
000015 
000015 
. 000010 
. 000005 
. 000005 
. 000005 
. 000020 


accuracy of this 


method, the specific gravity of a series of samples determined in this 


way was compared with that determined with a pycnometer. 
results are listed below : 


Ss : sinker 


a a a a i ess ss 


(1) 


.02770 
02770 
. 02767 
. 02767 
. 02764 
. 02760 
. 02760 
02757 
. 02754 
02752 
. 02740 
02739 
. 02709 
02693 
. 02693 
. 02692 
.02691 
02688 


Ss ; pycnometer 


S Si =) (=) 
bo bo bo 


oo 
bo pw W po 
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. 02691 
- 02687 


| 


differences 


(1-2) 


. 00001 
00003 
00001 
- 00001 
. 00002 
- 00003 
00004 
. 00004 
. 00002 
. 00000 
. 00002 
.00001 
00002 
.00001 
. 00002 
. 00003 
. 00000 
00001 


The 


a 
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This table shows that the average difference between the mean of 
the two determinations made by the sinker and that made by the 
pycnometer method is within 0.00002, while the extreme difference 
does not exceed 0.00004. Since these differences involve the errors 
inherent in both methods and since the average error due to the pye- 
nometer (see p. 30) is approximately 0.00002, it is obvious that 
that due to the sinker can exceed 0.00001 but shghtly, which checks 
the estimate heretofore given (see p. 36). Of course blunders are 
occasionally made which result in an error exceeding 0.00004, but 
the second test which is always made brings it to light immediately, 
whereupon a third test determines which of.the two is correct Since, 
in addition to its great inherent accuracy, the observations and reduc- 


tions involved in two independent determinations of S A require only 


five minutes, the method is by far the most satisfactory of any thus 
far tried. 


3. COMPARISON OF OUR EXPERIENCE RELATIVE TO ACCURACY AND 
EFFICIENCY IN WATER ANALYSIS WITH THE EXPERIENCE 
OF OTHER INVESTIGATORS 


(a) Brief review of our own experience.—The experience with the 
methods used by the Seripps Institution has shown that measurements 
of specific gravity made with the pyenometer are more satisfactory 
than titrations of chlorine content. Although, after some practice, 
we obtained fairly consistent results with the titration method, we 
failed to reduce the time of a single test below that required by the 
pycnometer method. The latter also gave much more accurate re- 
sults, the error in specific gravity seldom exceeding 0.00003 and aver- 
aging less than 0.00002; the error in the titration method averaged 
0.00007, frequently being as great as 0.0001, and occasionally as much 
as 0.0002. 

The hydrometer and sinker methods proved to be the most rapid, 
the former requiring five minutes for a single determination, including 


: Bie Cees Blea 
the necessary reductions to Sa while two independent determinations 


and reductions ean be made by the sinker method in the same time. 
However, while this method has proved to be as accurate as the pye- 
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nometer method, measurements made with the hydrometers are ex- 
ceedingly erratic, errors in specific gravity of two or three in ten 
thousand being not uncommon while the average was as great as one 
in ten thousand. 

Altogether, therefore, the sinker method is the most satisfactory. 
In addition to being as accurate as the pyenometer and as rapid as 
the hydrometer method, it has the advantage of enabling two inde- 
pendent determinations to be made without undue loss of time, which 
greatly reduces the chance of blunders. 

(b) The experience of others—Nansen (1902), after careful and 
detailed investigations made during the Norwegian North Polar Ex- 
pedition of 1893-1896, coneluded that the specific gravity of sea- 
water determined by any ordinary hydrometer of constant or variable 
weight may be considerably in error. The magnitude of the error he 
found to be proportional to the diameter of the stem as compared 
with the volume of the body of the instrument. The source of error 
he discovered to be due to surface tension of the water, which varies 
in an erratic manner depending upon contamination and the time 
during which the surface is exposed. The readings of a Kiichler 
hydrometer, such as used by the Seripps Institution, he found to vary 
by 0.0003 in consequence of a variation in surface tension from its 
maximum to its minimum. Even with the greatest possible care in 
cleaning the hydrometer and testing jar, if the water surface be neg- 
lected, an occasional variation in surface tension would occur sufficient 
to alter the reading by 0.0002. By taking precautions to clean the 
water surface thoroughly, Nansen was able to obtain the specific 
gravity to an accuracy of two in a hundred thousand, but he found 
the method so troublesome that he recommends the use of a pyecnometer, 
sinker, or hydrometer of total immersion. 

This experience of Nansen’s is corroborated by that of Schott 
(1902) and Buchanan (see Nielsen, 1912), the former having neg- 
lected the error arising from surface tension while the latter avoided 
it by using distilled water as a means of control and calculating the 
error involved in each determination. Schott estimated the error to 
be fifteen in a hundred thousand, while Buchanan found an error in 
his determinations of only three in a hundred thousand. 

With respect to Mohr’s titrimetric method Dickson (1901, p. 74), 
relative to his own experience, says: ‘‘The results seem to show con- 
clusively that without spending the time negessary for the highest 
degree of accuracy, but merely taking ordinary care, the chlorine of 
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large numbers of samples can be determined with comparatively little 
trouble to within the admissible limit of error, +0.03°/,,.’? Sinee 
this corresponds to an error in specific gravity of five in a hundred 
thousand, his results are more accurate than ours. 

Regarding the accuracy and rapidity with which this method may 
be carried out, Helland-Hansen (1911-12, p. 39) states that in some 
Norwegian investigations, ‘“‘one series of 260 water samples was 


titrated twice, with a mean difference between two determinations of 


/ ? 


the same sample equal to 0.016 °/,, in salinity,’’? which corresponds to 
about 15 in 1,000,000 in specific gravity. Relative to the speed he 
says: ‘‘With some practice the whole process of titration can be gone 
through in about four and one-half minutes. ’’ 

To ascertain the accuracy of the same method Nansen (1902) had 
a number of water samples independently titrated by several investi- 
gators. By comparing the results he concluded that, under favorable 
conditions, when the investigator had had special practice and the de- 
terminations were controlled after every tenth or fifteenth test’ by the 
titration of ‘‘normal sea-water,’’ the specific gravity could be deter- 
mined within 15 or 25 in 1,000,000. However, he says (1902, p. 231): 
“Considering that even the results obtained by the methods of gravi- 
metric analysis of the chlorine (halogens) may differ as much as 
0.037 °/,, [which corresponds to 3 in 100,000 in specifie gravity] with 
such skillful investigators as Pettersson and his assistants, I think the 
probability is that the accuracy attained by titration will in many 
cases be lowered.’’ This is corroborated by Bjerrum (1904) who, 
after making a thorough study of all the sources of error inherent in 
the method, concluded that their combined effect could not be reduced 
below a mean error in a single specific gravity determination of 22 in 
1,000,000, and, since this does not take into consideration errors which 
ought not to be committed but which are not always avoided in prac- 
tice, the actual error is apt to be somewhat greater. 

Finally, there are errors in titration peculiar to the observer him- 
self. Perhaps the best illustration of this is afforded by the follow- 
ing measurements, where the results obtained by two observers (A and 
B) in the titration of the same samples are compared. While the 
results were originally published by Homén (1904, p. 39) in terms of 
chlorine content, we have reduced them to specific gravity (8°) by 
means of Knudsen’s tables, in order to make them comparable to those 
so far discussed. 
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Specific gravity S ¢ Difference 
A B B-A 

1.00436 1.00442 0.00006 
1.00477 1.00481 0.00004 
1.00500 1.00508 0.00008 
1.00513 1.00518 0.00005 
1.00527 1.00531 0.00004 
1.00534 1.00540 0.00006 
1.00534 1.00538 0.00004 
1.00537 1.00543 0.00006 
1.00540 1.00547 0.00007 
1.00544 1.00544 0.00000 
1.00544 1.00546 0.00002 
1.00547 1.00551 0.00004 
1.00557 1.00563 0.00006 
1.00557 1.00563 0.00006 
1.00560 1.00565 0.00005 


Attention is called to the fact that these differences are in every 
case in the same direction, B’s determinations always being higher than 
A’s. It is therefore evident that the titration method is subject to a 
systematic error due to the ‘‘personal equation’’ of the observers which 
is nearly twice as great as that admitted to be inherent in the method. 
This is probably due to the difference in judgment of color for, as 
stated by Bjerrum (1904, p. 8): ‘‘The greatest annoyance in the 
titration with chromate of potash as the indicator, especially to unex- 
ercised people, is that even a strong tint may disappear on fast 
stirring for some time.’’ 

It would seem, from the above discussion, that Mohr’s titrimetric 
method is, as a rule, capable of a high degree of accuracy. However, 
since in such cases the determinations have been made on samples taken 


a3 


from a region strictly comparable to that from which the ‘‘normal 


”? 


sea-water’’ is obtained, our own failure to attain a degree of accuracy 
comparable to the pyecnometer method may in part be due to a devia- 
tion from a normal proportion of the salts in the water about San 
Diego (see p. 41). Nevertheless the titration method is gaining 
ground in oceanography, not because it can replace the pycnometer 
in accuracy, because the latter is used for standardizing all other 
methods, but for the reason given by Helland-Hansen (1911-12, p. 
39), namely: “‘it is so rapid that it makes possible the consecutive 
treatment of a great collection of water samples, and so accurate that 
none of the other tolerably fast methods bear comparison with it.’’ 
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4. RELIABILITY OF THE ASSUMPTION OF CONSTANT PROPORTION 
OF THE SALTS IN SEA-WATER 


Reference has been frequently made, in the preceding pages, to 
Knudsen’s.tables by means of which direct measurements of the 
chlorine (halogen) content, specifie gravity, or salinity of samples of 
sea-water may be expressed in terms of each of the others. Except 
as regards the relation between specific gravity and salinity, each of 
which is a definite function of the other, the use of these tables de- 
pends upon the reliability of the assumption that the halogen salts 
bear a definite relation to the total salts dissolved in sea-water, as 
illustrated by the formula: 


S °/,== 1.8050 Cl °/,o-+0.030 


Concerning this reliability Helland-Hansen (1911-12, p. 31) says: 
** Although different analysers have found slightly different values for 
the relative percentage of the salts in sea-water, it is nevertheless 
proved that there is a constant proportion between the amount of 
chlorine and the salinity or specific gravity, so that tables of the re- 
spective values can be made out.’’? Again (p. 32) he says: ‘‘The 
specific gravity of the sea-water wholly depends upon the quantity 
of dissolved salts. Now, as the salinity has everywhere a uniform 
composition, it is clear that the relations between the specific gravity 
and the salinity or the amount of chlorine may be expressed in a gen- 
eral formula with fixed constants.’’ In spite of these positive state- 
ments, however, he (p. 31) says: ‘‘In the waters of the Red Sea, for 
instance, the relative amount of chlorine is a little below the normal; 
further, there is generally a slight increase of the relative amount of 
carbonates with increasing depth; also, the formation of ice involves a 
retention of proportionally more sulphates than chlorides in the ice, 
so that the secreted brine contains a small excess of chlorides, and the 
water around melting ice a corresponding excess of sulphates.’’ 

While Helland-Hansen (1911-12, p. 32) reaches the conclusion that 
‘these anomalies are insignificant ... [and] ... can only be detected 
by extremely delicate analyses, and may be overlooked in practical 
work,’’ this is seareely in harmony with the conclusion reached by 
Nansen (1906). He made an extensive series of analyses of water 
from the North Atlantic Ocean and the Barents Sea, having each 
water sample independently tested by two observers, one of whom 
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measured the specifie gravity with a hydrometer of total immersion 
(corresponding in accuracy with the pyenometer) while the other 
measured the chlorine by Mohr’s titrimetric method. From an exam- 
ination of the results Nansen (1906, p. 11) concluded that, while the 
chlorine content of the North Atlantic east of Greenland was but 
slightly less than normal, that from the Barents Sea exceeded the 
normal by an amount which, allowing for the errors in measurement, 
makes the specific gravity computed from it 0.000025 too high. 

Our own observations bear out, in a general way, this conclusion 
of Nansen. A series of samples taken from San Diego Bay as well as 
the ocean were carefully titrated and also tested for specific gravity 
with a pyenometer. A comparison of the results (see p. 33) shows 
that, while the average difference in the values obtained by the two 
methods is only 0.000025, differences of as much as 0.00015 frequently 
“normal sea-water’’ 
rarely gave results differing, in specific gravity, from the true value 


occur. Furthermore, repeated titrations of the 


by more than 0.00004, thus indicating that the Jarger differences may 
have been partly due to a variation in the proportion of the salts in 
the water of this region. However, many more similar observations 
must be made before such variation can be proven. 

Nevertheless it is certain that, while the relation between chlorine 
content and salinity may be so nearly the same in many regions that 
the difference can not be detected by the usual methods, there are 
regions where the difference is very apparent. Therefore. until the 
magnitude of this difference is accurately known for a given region, it 
would undoubtedly be wiser to determine both the chlorine content and 
specific gravity directly than to depend upon a reduction formula 
which may not apply with sufficient accuracy. If this were done and 
the observations repeated whenever the values obtaimed by both 
methods differed in specifie gravity by more than 0.00003, one could 
readily decide whether or not the difference was due to an accidental 
error in measurement or to a variation in the composition of the sea- 
water. Such a comparative series would certainly be of increasing 
value as the work progressed. 

Since it has not been feasible for the Scripps Institution to make 
such an extensive series of comparisons, the direct method of measur- 
ing specifie gravity was finally adopted, because : 

1. In plankton investigations a knowledge of variations in salinity 
is of fundamental importance, and it is more advisable to measure it 
by the most direct method available than to measure the chlorine con- 
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tent and depend upon the assumption that the water of this region 
is always identical in composition to the ‘‘normal sea-water.”’ 

2. In hydrodynamic investigations, especially relative to convective 
circulation, a knowledge of the densities in situ is essential and, of 
course, depends directly upon specific gravity. 
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PART 2 


TABULATION OF DATA 


A. GENERAL EXPLANATION OF TABLES 


(a) Arrangement—While all our data form an organie whole 
they have, for convenience in use as well as in tabulation, been ar- 
ranged into several tables. The hydrographic data are tabulated first 
because they have an intrinsic value in addition to their essential 
relation to the plankton and dredge collections. Accordingly all the 
data relative to ocean temperatures and salinities are given in Table 
1, those relative to San Diego Bay in Table 2, and the supplementary 
data concerning gas content and soundings in Tables 3 and 4. Again, 
while all the biological collections were accessioned in chronological 
order irrespective of the nature of the haul, plankton collecting has 
been carried on much more extensively than dredging, so that the data 
relative to plankton hauls are given in Table 5, and the dredge hauls 
in Table 6. All tables are arranged on the same general plan. 

(b) Recording of position—All positions are entered in latitude 
and longitude, the latter being measured from Greenwich. When- 
ever the error (see p. 18) was estimated as less than half a mile the 
position, except as stated below, is entered to tenths of one minute. 
In those instances where the error lay between one half and one mile, 
it is entered to the nearest even minute, and in those rarer instances 
where the error was still larger the latitude and longitude are not 
entered at all, the approximate position being given by the section 
(see p. 46). 

Unless otherwise noted in the tables, the boat was allowed to drift 
during the actual collecting. In case the position at the end of the 
drift was determined, the latitudes and longitudes relative to the 
collections are not entered as such, but the initial and final positions 
together with this statement are given: ‘‘ From to the 
boat drifted from the above position to the following position,’’ the 
blanks being filled in with the times corresponding to the two positions. 
In some rare instances, however, it has been impossible to determine 
the amount and direction of drift; in such eases the initial latitudes 
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and longitudes are repeatedly tabulated without regard to the possible 
error involved. 

(c) Meaning and use of sections—In making certain biological 
and hydrographic investigations it is necessary to compare small areas 
of approximately the same size which differ from each other in their 
distance from the coast, average depth of water, nature of bottom, 
and so on. As an aid to such investigations the region explored, or 
likely to be explored, by us has been divided into rectangular areas, 
or sections, each containing approximately twenty-five square miles. 
To be more precise, the sections were, for convenience, so chosen that 
the length of their north and south boundaries would be five minutes 
in longitude, while that of their east and west boundaries would be 
five minutes in latitude. In defining them two base lines were chosen 
and each section was designated by a nwmber giving its position west 
of one base line, and either a swbscript giving its position north, or an 
exponent giving its position south of the other base line. 

To avoid complications arising from sections lying eastward as well 
as westward from the north and south base line, the meridian of 114° 
W was chosen and, since the region thus far explored lies, in the main, 
between the parallels of 32° and 34° N, the former was chosen as the 
second base line, thereby reducing the use of exponents and large sub- 
seripts to a minimum. Thus, as illustrated in figure 4, 24,, defines 
the twenty-fourth section west of 114° W and the eleventh section 
north of 32° N, while 24"' defines one whose distance west of 114° W 
is the same but which is the eleventh one south of 32° N. 

It is evident that, since each section measures five minutes on a 
side and includes all positions within 2/5 of its centre, the latitude and 
longitude of any observation bears a definite and simple relation to 
the number and subseript (or exponent) of the section as indicated 
by the following formulae: 


where N is the section nwmber, S the section subscript, E the section 
exponent, and where the latitude and longitude are expressed in de- 
erees to the nearest 5’, or twelfth of a degree. Thus the section cor- 
responding to 33° 12/1 N and 118° 6/3 W is such that its center will lie 
at the intersection of 33° 10’ N and 118° 5’ W, whence 
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WNW = 12(118%°—114°) = 12(#2°) =49, 
S = 12( 33%:°— 32°) =12(1°) =14 
the section therefore being designated by 49,,. 
In all our tables the section in which each observation was made 
is entered, providing it was not made in San Diego Bay, in which event 


1 


Fig. 4. Scheme for designating sections. 


it is omitted and a B inserted instead. In some instances, however, 
observations were made so near the line of demarkation between two 
sections that it is uncertain which of the two was really involved. In 
such cases both sections are refered to, 15.5,,, for example, implying 
that the observation was made near the boundary of 15,, and 16,,, 
while 15,,. implies that it was made near the boundary of 15,, and 


48 University of California Publications in Zoology (Vou. 15 


15,,. Any section cut by the coast line is designated in one of three 
ways: when its center is within 2/5 west of the coast, the number is 


/ 


bracketed, when it is within 2/5 north or south the subscript or ex- 


ponent, as the case may be, is bracketed, and when it is within 2/5 both 
west and north or south the entire symbol is bracketed. Thus (15),, 
imphes that the center of the section is within 2/5 west of the coast, 
15,,,, that it is within 2/5 north or south, and (15,,) that it is within 
2/5 both west and north or south of the coast. 


B. Hyprocrapuic Data 


EXPLANATION OF TABLE 1 

This table includes all the temperature, specific gravity, and salinity 
determinations made from 1901 to 1912 relative to the ocean. San 
Diego Bay data are excluded unless made in connection with the ocean 
work. The few determinations of 1901 were made by Professor W. J. 
Raymond, and all the others by G. F. McEwen assisted by H. C. 
Burbridge. Soundings are not entered in this table but a list of water 
samples whose distances from the bottom are known to be within 
fifteen per cent of the depth is given in Appendix IIT. 


First column.—Water-sample numbers entered in chronological order irre- 
spective of the nature of the sample. 

Second column.—Time when the sample was obtained entered to the nearest 
minute. 

Third column.—Section; for explanation see page 46. The letter B indicates 
that the sample was made in San Diego Bay. 

Fourth and fifth columns.—Latitude and longitude; for error see pages 18 
and 45, 

Sixth column.—vepth of sample, entered to the rearest meter above 200 
and to the nearest five below that depth; for error see page 20. 

Seventh column.—Temperature in situ; for accuracy see pages 14 and 17. 


Bighth, ninth and tenth columns.—Specifie gravity of the sample under atmos- 
Lo} 


pheric pressure, the 1.0 being omitted; S 4°9 that of the sample at 0° C re- 


Pac) 


ferred to distilled water at 4° C; 8 ne that of the sample at 17°5 C referred to 
te 
420 

Eleventh column.—Salinity per mille of the sample. It was determined with 
a pyenometer (see p. 28) unless followed by the letter h, which indicates a 
hydrometer determination (see p. 30), or the letter c, which signifies that 
Mohr’s titrimetric method was used (see p. 32). The letter / indicates that 
the sample was collected with the Kofoid water bottle (see p. 11), the tem- 
perature being measured and corrected as described on page 14; all other sub- 
surface samples were collected with Ekman reversing water bottles (see p. 
12) and the temperatures measured with Richter reversing thermometers (see 
p. 15). A question mark indicates that a small error in depth, temperature, or 
salinity is suspected (see pp. 20 and 26). 


distilled water at 17°95 0; 8 density in situ referred to distilled water at 4° C. 
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TABLE 1.—OcEAN DATA 
Specific gravity 


Position Temper- 
Water Time a !#$[—“—, Depth ature 0° Ub he) to 
sample of North West in ineenti- S 8 S) Salinity 
number day Section latitude longitude meters grade 4°0 1795 4°0 S 9/00 
June 4, 1901 
1 2:40 p.m. (53.,) 33° 45/7 118° 26%4 0 TOW Werner cere ete | aeteeeee 
June 5, 1901 
2 10:00am. (53.) 33 48.9 118 26.5 OMB EL GATES eee Deere cetees) Skates 
3 10:00am. (53.) 33 48.9 MUSH I26:5) -2650) yee 27384 59 Oleg eee 34.02 
June 6, 1901 
4 7:00a.m. (53..) 33 48.3 118 26.8 QO) WoC ste Risse) eeeecene 0 isetes 
5 7:00a.m. (532) 33 48.3 118 26.8 265 ...... DMO) P2092 eae. 33.94 
June 8, 1901 
6 8:30a.m. 52. 33 40.0 118 18.7 Oe UG Nie Beers Bene sp) eee 
7 8:30am. 52. 33 40.0 Ualiey alr Achy 9 ees PHP) Paar acy” Pere 33.75 
June 10, 1901 
8 8:40 a.m. (49.,) 33 43.8 118 7.4 0 af} 5(0) 7 Seeker Seek Ry Weeeee ee ES eae 
9 9:25 a.m 550i) 383 44.0 118 8.0 OM SUS2O0 ste coseese cesses 
10 11:50 a.m. 5025 33 42.0 118 12.0 0 af: Sh eee ee 
June 11, 1901 
11 1:00 p.m. (51.,) 33 42.8 118 13.6 OM BR Se. Ueto E ln. @ eae 
June 12, 1901 
12 9:30 a.m. 5loo 33 38.5 118 14.5 0 NGPA Pe ssse-care ccsienscen | coerce | Gueestis 
13° 11:15 a.m. 50a 33 42.0 118 12.0 0 GEO Mcp Ucn See #) Gees 
June 13, 1901 
14 9:40 a.m. 5 2Qa9 33 41.0 118 18.8 0 TAG oe coe o Rae es aie» Caratics 
15 12:10 p.m. 5209 33 41.5 118 17.9 0 ET Aap see Fee eee 4 Ug tes» Seceitee 
June 14, 1901 
16 8:45 a.m. (47,9) 33 34.4 117 56.2 0 eee cee ene Geren reece 
July 12, 1901 
ali 9:00 a.m. 51, 32 41.4 118 14.2 0 WSS AF go cece cl reseccstee assets |) feeeescee 
July 16, 1901 
18 8:30am. (38,) 32 38.8 aa bre op ts legs 0 De, Meee stesso Gtectea etececee 
July 17, 1901 
19 8:50a.m. 39, 32 36.9 117 14.7 OVP TUG ai nS ces Wate te Oe en 
July 18, 1901 
20 2:30 p.m. 39, 32 36.4 nal, ales} 0 PPM (eer eer eee ane Bor ae 
July 19, 1901 
21 8:25am. 40; 32 26.6 alaliy( alee} Ob 2082" sa see cetebe ss (ssthets 
22 1:20pm. 39; 32 22.8 117 15.2 OR As SS nse » ES) cas 
July 20, 1901 
23 9:30 a.m 39, 32 37.0 117 15.0 0 USB San) AeSes, 9 Rees ete 
July 24, 1901 
24 9:45a.m. 40, 32 36.3 117 18.0 OME 2OES Steck a ear) Sete Psa lee 
July 25, 1901 
25 10:10am 41, 32 34.2 LET 2320. 0 SEO) Sie cee eee ec 
July 29, 1901 
26 9:40 a.m. 40, 32 31.7 117 22.4 0 CHO ee cacoe | Wad pees eensas 
June 12, 1908 
27 6:02a.m. (89,9) 32 51.4 oF 16.5 u 18.7 2696 2563 2400 838.55 
28 7:44 a.m. 42.5 32 52.0 117 28.2 0 4 2572 2418 33.66 
29 8:15 a.m. 42.5.5 32 52.5 117 30.8 0 8.3 2558 2405 33.49 
30 8:45 a.m. 431, 32 53.5 117 33.0 0 ata) 2565 2455 33.58 
31 9:26am. 43, 32 53.7 117 (34.5 0 4 2559 2453 33.50 
32 10:30am. 48,, 32 53.7 117 (34.5 915 262 8a 34.40K 
33 11:l4a.m 434, 32 53.7 ye 34:0) D0 0 ee 2629) 2 34.41K 
34 12:45 p.m. 43, 32 43.7 117 ‘34.8 0 16.5 2690 2557 2447 33.48 
35 1:30 p.m. 43, 32 42.2 117 33.4 0 16.5 2705 2072 2463 33.66 
36 2:27pm. 43, . 32 41.7 117 32.6 0 16.5 2706 2573 2464 33.68 
37 ©6.33:33 p.m. 42, 382 41.4 117 31.6 Q)aly/a) 
June 13, 1908 
388 6:48a.m. (40) 330.2 117 20.0 0 18.5 
39 7:1l6a.m. (40,;) 33 03.1 117 22.2 0 18.0 
40 7:40a.m. (40.5) 33 3.4 117 22.5 0 18.0 
41 9:24am. (41.5) 33 91 17 27.5 (a) altsysa 
June 15, 1908 
42 7:12 a.m. 39, 2 37.2 117 14.4 0 15.0 
43 7:50 a.m. 40, 32 37.9 17 19.5 0 15.5 
44 8:12 a.m. 40, 32 38.4 117 22.0 0 17.0 
45 8:19am. 41, 32 38.5 117 23.0 OR Lio) 
46 8:49a.m 41, 32 39.0 117 26.0 OMe ligao: : 
47 9:10 a.m. 42. 32 39.3 117 (27.8 0 17.4 2715 2581 2448 33.79 
48 9:59 a.m. 42, 32 39.6 117 30.0 0 18.3 2700 2567 2414 33.60 
49 10:20am. 42, 32 39.3 ilily/ aioe Qi 1885) asias Glee) ASE uae 


50 


Water 
sample 
number 


50 
51 
52 
53 
54 
55 
56 


57 
58 
59 
60 
61 
62 
63 


64 


aA 
OM~WID HP co Lo 


i 
wrorFwmoomaqg Ore CODD bow 


Bee 
ie ed o 


OOMWMWMARDD ADU Cr 


710 p.m. 


750 a.m. 
705 a.m. 
:50 a.m. 
710 a.m. 
:01 p.m. 
740 p.m. 
730 p.m. 


740 a.m. 
:05 p.m. 
756 p.m. 
:40 p.m. 
:50 p.m. 
:25 p.m. 
735 p.m. 
:00 p.m. 


:35 a.m. 
715 a.m. 
:00 a.m. 
:55 a.m. 
:01 p.m. 
740 p.m. 
:20 p.m. 
215 p.m. 


:27 a.m. 
730 a.m. 


245 a.m. 
710 p.m. 
735 p.m. 
:00 p.m. 
:30 p.m. 
50 p.m. 
:07 p.m. 
:28 p.m. 
:25 p.m. 
200 p.m. 
730 p.m. 


:05 a.m. 
735 a.m, 
725 a.m. 
:06 a.m. 
745 a.m. 
:14 a.m. 
740 a.m. 
:25 a.m. 
705 a.m. 
730 a.m. 
710 p.m. 
:50 p.m. 
:50 p.m. 


715 a.m. 
745 p.m. 


= 


750 p.m. 
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TaBLE 1.—OcEAN Data—(Continued) 


Position 


North 
latitude 


42, 32° 39/0 


42, 32 38.4 
42. 32 37.3 
42, 32 37.0 
42, 32 38.2 
43, 32 39.6 
42. 32 41.5 
41, 32 49.7 
4255 32 49.1 
43,5 32 48.5 
42, 32 46.9 
42, 32 46.9 
42, 32 46.9 
42, 32 45.4 
40, 32 52.8 
46,. 33 (0.8 
45,. 32 59.4 
44,, 33 = 0.0 
43,0 32 59.1 
42,5 32 58.0 
42,. 32 57.8 
41, 32 57.1 
(40), 932 51.4 
43,5 32 51.4 
44,, 32 51.7 
4510 32 52.0 
46,, 32 50.8 
45, 32 49.8 
45,0 32 49.8 
44,, 32 48.9 
41,, 32 57.7 
(40,2) 32 58.8 
39, 32 37.2 
(39,5) 32 37.5 
40, 32 38.1 
40, 32 39.0 
41, 32 39.7 
41, 32 40.4 
42, 32 41.4 
42. 32 41.4 
42. 32 42.0 
41, 32 45.0 
(40), 32 47.8 
40, 32 56.1 
(40,.) 32 59.7 
41,, 3 1.5 
41,; 33 3.5 
41,, 333.7 
42,5 33° 447 
42,, 334.7 
42,3 33 5.0 
42,5 33 (5.5 
42,5 33 (5.6 
43,, 33 «6.4 
41.5, 33 0.2 
40,, 32 54.4 
40,; 32 55.0 
(40). 32 50.7 
(39,0) 32 51.3 


Depth 


West in 
longitude 
June 15, 1908 
117° 30/1 890 
117 +30.0 0 
117 29.8 0 
117 29.7 455 
17 Sik3 0 
aly B3s}(0) 0 
117 28.0 0 

June 16, 1908 
117 26.9 
117 (30.6 
117 ‘34.4 
117 31.8 
117 31.8 
117 31.8 
117 29:3 


for} 
pes 
ouooo ocoooooeoeo 


117 
117 
117 
iLil7/ 
117 (28.8 
ily / 
117 
June 18, 1908 
ae WCET 
117 
117 
117 
117 
117 


32.9 
40.2 
45.9 
51.9 
46.0 
117 46.0 10 
117 40.2 
June 19, 1908 
W117 22.7 
117 (20.0 
June 23, 1908 
is 


bo 


a 
for) 
‘So 
sooo coscooocoocooocooso oo omooooeoeo ooo 


Teaty/ 
117 
117 
wT 
117 
ALT, 
allie 
117 
117 
117 (21.5 
June 24, 1908 
117 19.0 
117 
abs 
Ua 
abi lrg 
117 
alive 
117 
117 
117 
117 


9 09 09 BO LO DO 
Sree 


bo 
V2) 
if 


bo 
on 
Ss) 


21.5 
22.8 
26.8 
27.0 46 
29.4 
29.4 5 
29.8 
31.6 
31.8 66 
35.4 
UN, Saigo: 
117 20.0 
June 25, 1908 
117 21.4 
V7 21.5 
117 «(16.1 


bo 


ooo oooooooocoe 


Temper- 


ature 


in centi- 
meters grade 


DwwewhDOWOWH =I 


anow 


Specific gravity 


0° 5 17°5 t° 


Ss 
4°0 17°5 


2766 2630 
2704 2571 
2703 2570 
2698 2565 


2705 2 
2766 2630 _...... 
2699 2566 2434 


2561 2451 
2695 2562 2441 
2711 4382577) =. 2.4.47 
2699 2566 2433 
2702 2569 2460 
2689 2556 2448 
2689 2556 2438 
2710 2576 2454 
PAL PARE | 
2687 2555 2422 
2714 2581 2441 
2716 2582 2450 
2705 2572 2458 
2715 2581 2485 
2708 2575 2423 
2694 2561 2404 
2690 2557+ 2406 
2704 2571 2401 
2709 2576 2426 
2706 2573 2421 
2714 2580 2429 
2710 2576 2425 
2708 2575 2425 
2715 2581 2425 
2707 2574 2429 
2710 2576 2439 
2705 2572 


2439 


[ Vou. 15 


Salinity 
8 °/o0 
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TABLE 1.—OcEAN Data—(Continued) 
Specific gravity 
Position Temper- 


Water Time A" Depth ature OF 1725 t° 
sample of North West in incenti- S Ss § Salinity 
number day Section latitude longitude meters grade 4°0 aly 2s) 4°0 8 °/o0 


June 26, 1908 


109 5:34a.m. (40).  32°47:6 117° 2118 O 18°95 2715 2581 2424 33.79 
110 7:25am. 42, 2 40.5 117 31.4 0 18.0 2709 257 2430 33.71 
111 9:00am. 43, 32 40.3 117 35.0 0 18.2 2704 2571 2421 33.65 
112 9:50am. 43, 32 39.6 117 34.5 0 18.38 2706 2573 2421 33.68 
113 10:28am. 48, 2 39.3 117 36.0 0 19.4 2713 257: 2399 33.76 
114 11:00am. 48, 32 38.7 117 37.1 0 419.1 2718 2583 2413 33.88 
115 11:46am. 48, 32 38.2 117 37.2 0 19.6 2709 2576 2390 33.71 
116 1:02pm. 42, 32 39.5 117 30.3 0 20.0 2708 2575 2379 33.70 
117 2:08p.m. 41, 32 41.3 117 27.0 0 19.5 2712 2578 2396 33.75 
118 3:23pm. (40), 32 484 117 19.4 0 419.9 2719 2585 2398 33.84 
119 3:48p.m. (40). 32 49.8 117 18.4 0 419.6 2717 2583 2398 33.81 
June 27, 1908 
120 5:44am. 40, 82 54.4 117 21.5 0 18.6 2713 2579 2419 33.76 
June 29, 1908 
121 6:02am. 41, 382 37.3 ale, PRY TA Ons tS:.3) ae, Giese fee Ce 
122 7:30a.m. 42, 32 39.2 117 28.7 0 NTMI OM ehe-cscs se icccseccny  Seescsanl |“ Seeessen 
23h aio tasms) | 4.25 32 39.4 117 28.9 OR aie ene Se ee 
124 7:52a.m. 42, 32 40.7 117 29.5 0 bh SY (Mes eeeee a eer 
125 8:12am. 42, 32 41.2 117 29.6 0 TREAT  Neetewee sn Peees==n> 
126 8:3lam. 42,., 32 42.5 117 29.9 0 Wate tered cere careces Pere 
127 8:58am. 42, 382 43.5 117 30.0 OTRAS enc) giecccue) ) leccaese ) Sceasane 
£28 9:37am. 425 32 44.2 117 30.0 0 lifteteh Geren beceeren 
129 10:12am. 42, 32 46.1 117 +30.0 0 WB25) | eves | eteenczs 
130 10:48am. 42, 32 45.7 117 30.0 0 WOROM Veo sscese 
131 11:43am. 42, 32 45.1 117 30.9 ON WIQRS) eee eve  acse costes 
1382 12:35pm. 43, 32 40:5 117 35.2 O® WSS) (ere Sek ee eee 
133 1:00pm. 43, 32 40.2 ilaly? “Bisa Oe mali schh eee ceeeree 
134 1:22pm. 43, 32 40.0 117 35.0 OF WISKSR TER: hess 
1385 2:10pm. 48, 32 39.2 117 35.7 OW WSS) See Bese 
136 2:40pm. 48, 32 38.9 117 36.0 () Sey sree tS ee 
1387 =©3:10p.m. 43, 32 38.5 117 36.2 O) SIOO) > Ves. (ee Tee ae 
188 3:38pm. 43, 32 38:2 117 36.5 (DIG) PS eee eee 
139 4: 32 37.3 117 36.6 AU eae 5 ecceeee 
140) 4: 32 36.8 117 36.6 OW 19R0F) See Se 
June 30, 1908 
141 8:6 32 54.4 117 «21.5 (GIES) eS ec ee eee 
142 2:08 32 52.4 117 18.3 0 19.3 2713 2579 2402 33.76 
145 2:3 32 544 117 21.5 0 19.8 2711 2018 2400 33.74 
1440-2355 32 54.4 ITA walesy taf 0}sy eee 2757 PAPAS eters 34.31K 
July 1, 1908 
145 3:50a.m. (39,.) 32 51.6 117 17.4 0 19.0 2714 2580 2410 33.78 
146 4:25am. 40, 32 52.7 117 20.2 0 8.7 2713 2579 2417 33.76 
147 5:00am. 41, 32 544 117 24.3 0 419.5 2702 2569 2386 33.63 
148 5:30am. 42,, 32 55.8 117 28.0 0 19.8 2718 2579 2402 33.76 
149 6:00am. 4215 32. 57.5 117 31.9 0 ne ERL Paty? 2583 2406 33.81 
150 6:30am. 48,. 32 59.3 117 36.6 0 419.8 2714 2580 2402 33.78 
151 7:00am. 44,. 30) O5is wel 39°9 0 18.75 2704 2571 2408 33.65 
152 7:30am. 45, 3 2.6 17 443 0 17.0 2709 257 2455 = 33.71 
153 7:37am. 45,, 33 «2.9 117 «(45.5 0 17.2 2704 2571 2446 33.65 
154 7:46am. 45,, 33 3.5 117 46.7 0 17.0 2708 2575 2454 33.70 
155 8:00am. 46,, 33 4.1 117 48.2 0 16.8 2711 2577 2462 33.74 
156 8:30am. 46,; 33 5.7 117 52.4 0 17.0 2710 2577 2456 33.73 
157 9:00am. 47, 33 7.7 117 57.8 0 16.5 2708 2575 2466 33.7 
158 9:30am. 48, Sono) 18> EG 0 17.0 2714 2580 2460 33.78 
159 10:00am. 49, 33 10.0 118 3.8 0 16.9 2707 2574 2455 33.69 
160 10:30am. 50,4 as} lal) alls yas} 0 16.9 2711 2578 2460 33.74 
161 11:00am. 50, 33 113 118 8.1 0 417.3 2707 2574 2446 33.69 
162 11:16am. 50, ae) Sys allie) al 8X36) eee 2748) (26112) ele 34.20K 
168 11:40am. 50, 33 10.8 118 8.7 0 <d17.1 2708 2575 2452 33.70 
164 12:05pm. 50,4 33 11.0 118 9.8 0 416.9 2704 2571 2452 33.65 
165 1:20pm. 50, 33 11.3 118 10.9 0 16.7 2709 2576 2462 33.72 
166 1:50pm. 50, 33 12.4 118 10.8 0 417.3 2704 2571 24438 33.65 
167 2:32pm. 50, 33 10.2 118 10.6 0 16.5 2700 2567 2457 33.60 
168 3:35pm. 50. 33 8.5 118 12.4 0 16.1 2707 2574 2474 33.69 
169 4:00pm. 51, 33 11.7 118 14.4 0 16.0 2714 2580 2482 33.78 


Water 
sample 
number 


170 
171 
172 


173 
174 
175 
176 
177 
178 
179 
180 
181 


182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 


195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 


220 
221 
222 
223 
224 
995 


225 
226 
227 
228 

229 


Orme 
bo o1 


HH 


HH 
oe 


12 


ra 
NSAADUB DW COE KR Reo COCO DPPH HH bo 


10 
11 
12 


SOD ODMDNAIAH 


OO HUES We dO DH 


:20 a.m, 
2:13 p.m. 
:55 p.m. 
:18 p.m. 
:16 p.m. 
:50 p.m, 
:14 p.m. 
30 p.m. 
05 p.m. 
740 p.m. 
:05 p.m, 
:40 p.m, 
:22 p.m. 


:50 a.m. 
750 a.m. 
:30 a.m. 
:00 a.m. 
720 a.m. 
739 a.m. 
:30 a.m, 
730 a.m. 
730 a.m. 
:30 p.m. 


700 a.m. 
245 a.m. 
:00 a.m. 
13D a.m. 


710 a.m. 
750 a.m. 
:20 a.m. 
750 a.m, 
710 a.m. 
730 a.m, 
:50 a.m. 
:10 p.m. 
245 p.m, 
755 p.m. 
:05 p.m. 
:30 p.m, 
:50 p.m, 
:10 p.m. 
:30 p.m. 
:50 p.m. 
213 p.m. 
730 p.m, 
:48 p.m. 
710 p.m. 
730 p.m. 
750 p.m. 
:10 p.m. 
730 p.m. 
:50 p.m. 


TABLE 1.—OcEAN Data—(Continued) 


Position 
North West 
latitude longitude 
July 1, 1908 
33° 14/6 118° 16/2 
33 17.6 118 18.4 
33 20.8 118 18.9 
July 2, 1908 
SoD Like 118 18. 
33 13:5 118 14.8 
33 (9.7 118 12.0 
3 6.9 118 9.6 
383 (6.4 118 9.4 
33 «4.2 ihies wai -al 
38 8 118 11.2 
33 2.3 118 12.3 
32 58.2 118 14.9 
32 58.4 118 13.6 
32 58.7 118 12.4 
3 0.2 118 6.8 
33 «1.0 118 2.3 
33 2.4 117 56.4 
330 -3..5 117 ‘51.8 
33 (4.6 117 46.6 
33 «0 117 44.3 
383 (4.4 117 42.2 
3303.38 117 37.9 
3302.6 117 34.6 
33) 4 117 30.0 
32 57.6 W117 25:1 
July 6, 1908 
382 37.3 117 “(14.5 
2 38.6 117 19.8 
32 39.3 117 23.0 
32 40.3 117 27.4 
32 40.9 117 30.8 
32 41.4 117 32.6 
32 42.1 117 +35.3 
32 42.8 117 39.0 
32 43.7 117 42.5 
32 44.0 117 +43.7 
32 44.3 117 465.1 
32 44.9 117 48.3 
32 45.7 117 51.3 
32 46.3 117 53.6 
382 46.7 117 56.0 
32 47.4 117 (59.0 
32 48.1 118 2.0 
32 48.7 118 4.5 
32 48.8 118 5.9 
32 48.9 LG 7G, 
32 48.9 118 10.2 
32 48.8 118 13.8 
382 48.8 118 16.2 
32 48.9 118 19.0 
2 48.4 118 21.5 
July 7, 1908 
82 48.8 118 23.5 
32 47.4 118 25.7 
32 46.0 118 23.5 
32 48.1 118 21.9 
32 49.2 118 18.4 
32 46.8 118 20.3 
32 46.4 118 20.6 
32 45.6 118 20.5 
32 45.8 118 19.6 
32 45.8 118 19.0 


Depth 
in 


ature 


iis 
Wife 
alec 
Ufo 
18. 
18. 


18 


18. 
18. 
18. 
19. 
i), 
iG). 


18. 
18. 
18. 
19. 


9 


wpoamaoooornn ao 


ANMWNWADWNOHMNIACNWOWNHOWWAIDE NUSOWWWWONANAUNUNIS 


Temper- 


in centi- 
meters grade 


15° 
18. 
18. 


16. 
16. 
16. 
te 
ithe 
iif 
18. 
ee 
UT. 


oO 
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Specific gravity 


0° 


nly ies) 


17°5 


2581 
2585 
2581 


[ Vou. 15 


Salinity 
S °/o0 


33.79 


33.84 
33.79 


33.71 
33.78 
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TABLE 1.—OcEAN DatTa—(Continued) 
Specific gravity 


Position Temper- 
Water Time =a 4!t#4—_—" Depth ature 0° LSS: its 
sample of North West in incenti- 5 8 s Salinity 
number day Section latitude longitude meters grade 4°0 ToD) 4°0 S 9/00 
July 8, 1908 
230 8:07 a.m. 5210 32° 48/1 TVS a929) (825) | eee 2777 Rereren 34.56K 
231 10:00 a.m. 5240 32 50.8 118 20.1 0 17.75 2722 2449 33.87 
232 10:30 a.m. 5211 82 54.5 118 19.8 0 USROR © Seieeey certs acdsee 
Bao, ii Olacm, 52,. 32 59.3 118 19.5 0 17.8 2720 2447 33.85 
234 11:40 a.m. 5243 33 «3.8 118 19.2 0 17.6 2722 2453 33.87 
235 12:10 p.m. nats Beh fas) 118 18.8 0 17.8 2722 2448 33.87 
236 12:45 p.m. 5244 33 12.0 118 18.5 0 18.0 2718 2584 2440 33.83 
237 1:15 p.m. 5235 33 15.5 118 18.3 0 19.0 2716 2582 2412 33.80 
237a 7:37 p.m. 5246 3a 20.9 118 19.1 0 LCC De Giese apy gl Sete aes, <n 
July 9, 1908 
238 6:40 a.m. 5215 33 16.5 118 19.7 0 18.5 2716 2582 2426 33.80 
239 7:15 a.m. 52,5 33 13.4 118 22.3 0 18.3 2719 2585 2433 33.84 
240 7:45 a.m. opin 33 10.7 118 24.8 0 18.3 2718 2432 33.83 
241 8:15 a.m. O84 33 8.0 18! 27 0 GT oki 2715 2444 33.79 
242 8:46 a.m. 5445 33 4.7 118 29.8 0 ney 2718 2447 33.83 
243 9:15 a.m. 54,0 33 6-20 118 32.3 0 TENG 2718 2447 33.83 
244 9:45 a.m. 5542 33 (0.6 118 33.2 0 18.0 2705 2427 33.66 
July 10, 1908 
245 (ialee een, 50 82 53.4 118 10:2 825 ........ 2G 2640) eee 84.56K 
246 10:34 a.m. 50, 32 53.4 Ws 9A 135 9.9 2756 2642 34.30K 


2431 33.86 
Eee 384.47K 


2448 33.78 


247 10:50 a.m. 501 382 §3.5 LS) eS 0 18.5 2721 
248 10:59 a.m. 49,, 32 53.5 INS See 640 sees 2770 
July 11, 1908 


249 1:25am. 53, 32 46.9 118 26.5 17.5 2714 
250 1:45am. 54, 82 45.5 118 28.8 OF Leo ens 2453 33.83 
251 2:05am, 54, 32 43.4 118 32.3 0 17.5 2719 2453 33.84 
252 2:25a.m. 55.5 32 42.5 118 33.7 QO 17.5 2718 2453 33.83 
253 2:45a.m. 55g 32 41.0 118 36.0 Ol veo 2723 2456 33.89 
254 3:05am. 56, 32 39.4 118 38.7 OM as 5) S225: 2459 333.91 
255 3:30a.m. 56, 32 37.3 118 42.2 QO” Wiss 2721 2454 33.86 
256 3:50a.m. 57, 32 35.7 118 44.7 0 17.5 2728 2457 33.89 
257 4:10am. 57, 32 34.2 118 47.2 QO a2 272 2453 33.75 
258 4:30am. 58, 32 33.0 118 49.0 O° 16r4 2719 2502 33.84 
259 4:50am. 58, 32 31.2 118 51.8 0 15.4 2723 2506 33.89 
260 5:10am. 59, 32 30.2 118 53. O 15.5 2715 2496 33.79 
261 5:30am. 59, 32 28.7 118 56.0 Oo Sea eit 2494 33.74 
262 5:50a.m. 60, 32 27.1 118 58.6 0 15.3 2724 2509 33.90 
263 6:10am. 60, 32 25.7 119 0:8 0 15.3 2721 2587 2506 33.86 
264 6:26am. 61, 32 24.5 119 2.8 0 15.3 2711 2496 33.74 
265 6:41am. 61; 32 23.2 ills Zbty) 0 15.38 2725 2508 33.91 
266 7:08am. 61, 32 21.9 1'9) 6:8 0 15.3 2721 2506 33.86 
267 8:08am. 62, 32 22.0 Tale) i¢/ets} OPP SG) 2722 2502 33.87 
268 9:10am. 62, 32 24.2 TOI S29 0 15.6 2726 2504 33.92 
269 9:30am. 61, 32 25.5 vale) yal 0 15.5 2726 2506 33.92 
270! (9:50iaam:. 615 32 26.4 119 «3.8 0 15.4 2720 2508 33.85 
Bil Wi O2taem.) 709% 32 30.9 118 54.1 0 15.5 2721 2501 33.86 
272 11:20am. 58; 32 32.1 118 51.4 0 15.5 2722 258: 2502 33.87 
273 11:40am. 58, 32 33.7 118 47.7 0 15.5 (2716 2 2497 33.80 
274 12:35p.m. 56, 32 36.4 118 42.0 0 16.0 2723 9 2492 33.89 
275 12:50p.m. 56, 32 38.0 118 38.3 O 18.0 2718 2584 2440 33.83 
Ai abeii)joranes — aayays 2 39.9 118 34.0 0 18.2 2722 2588 2488 33.87 
277 =1:30pm. 54, 32 41.6 118 32.0 0 18.3 2706 25738 2421 33.68 
278 1:50pm. 54, 32 43.3 118 29.8 0 18.1 2708 2575 2428 33.70 
27 2:10pm, 53, 32 46.4 118 26.1 0 17.7 2709 2576 2438 33.71 
280 2:30p.m. 53, 32 = 49°0 118 23.2 0 17.8 2714 2580 2453 33.78 
July 12, 1908 
281 5:30am. 53; 32 48.8 118 23.0 0 17.6 2719 2585 2450 
282 86:20am. 5245 32 48.7 118 17.8 0 18.3 2710 2576 2424 
283 6:40am. 51,, 32 48.7 118 15.0 QO 17.5 2711 2577 2445 ; 
284 67:00am. 5015 32 48.7 118 12.0 OD eS 2G 208259 2439) 
285 7:40am. 49,, 32 48.6 118 6.3 0 17.5 2713 2579 2446 3: 
286 8:00a.m. 49,5 32 48.6 118 3.2 0 18.2 2715 2581 24381 33.79 
287 8:20am. 48,, 32 48.6 118 0.6 0 18.38 2717 2583 2431 33.8 
288 8:40a.m. 471 32 48.5 117 ‘57.4 0 49°55 2710 2577 2894 3: 
289 9:00am. 47,4, 32 48.6 V7 54.4 0 19.7 2714 2580 2392 33.78 


o4 


Water 
sample 
number 


290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 


301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
825 


326 
327 
328 
329 
330 
331 


332 


333 
234 
335 
336 


2907 
ool 


338 
339 
340 
341 
842 
343 
344 
345 
346 


347 
348 
349 
350 
351 


1 


HODODDDANUBDAAUNUTTE EWP DDH 


DW FPONAAA OU SS Oo 0D bo POH 


on 


aK 
10: 
10: 


:20 a.m. 
740 a.m. 
:00 a.m. 
:20 a.m. 
740 a.m. 
:00 a.m. 
:20 a.m. 
:50 a.m. 
2:13 p.m. 
:35 p.m, 
720 p.m. 


42 a.m. 
:00 a.m. 
:20 a.m. 
740 a.m, 
:00 a.m. 
:20 a.m. 
2:00 a.m. 
730 a.m, 
40 a.m, 
00 a.m. 
:20 a.m. 
740 a.m. 
:00 a.m, 
720 a.m. 
740 a.m. 
700 a.m. 
:20 a.m. 
40 a.m. 
:00 a.m, 
:20 a.m. 
740 a.m. 
:00 a.m. 
:20 a.m. 
705 a.m, 
715 p.m. 


:40 a.m. 
:00 a.m. 
20 a.m. 
:40 a.m. 
:00 a.m, 
720 a.m. 
:40 a.m. 
:00 a.m. 
:20 a.m, 
:40 a.m. 
:00 a.m. 
7:20 a.m. 
740 a.m. 
:00 a.m. 
20 a.m. 
:40 a.m. 
:00 a.m. 
:30 a.m. 
716 p.m. 
:09 p.m. 
:52 p.m. 


7 a.m. 
732 a.m. 
00 a.m. 
20 a.m. 
40 a.m. 
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TABLE 1.—OcEAN DatTa—(Continued) 


Position Temper- 
Depth ature 
North West in in centi- 
Section latitude longitude meters grade 


July 12, 1908 
46,5 32° 4875 117° 5173 
46,5 382 48.5 117 (48.3 


4545 32 48.4 117 45.4 18 
44,, 32 48.3 117 41.9 18 
44,, 32 48.2 117 38.9 

43,5 32 48.2 117 36.2 18 


ASt 32 48.0 117 33.0 
42.5 SO AAO mem slain soar! 
41,5 S32) AVES smilie oe0 
(40)3. 382 49:0 217 21:0 
(Bip) Bey Elegy alae G5 

July 16, 1908 
39, 32 37.4 117 14.6 
(39,) 32 37.9 TE Bef  ale(eal 


H 
oo 
rPHmomounw1nco 


a) 
3 
40. 32 38.2 117 «(19.5 18.5 
40. 32 38.7 117 22.2 19.5 
41, 32 39.1 117 (24.8 19.6 
41. 32 39.5 117 27.3 20.0 
42, 32 40.3 117 32.0 19.5 
43, 32 40.8 117 (34.5 19.3 
9 


43, 32 41.0 117 35.9 
44, 32 41.5 117 39.1 


Hw 
c=) 


44, 32 42.0 117 41.5 19.0 
45, 32 423 117 43.5 19.2 
45, 32 42.7 117 45.9 19.3 
46, 32 48.1 117 48.3 19.5 
46, 2 43.6 117 51.2 19.4 
47, 32 43.8 117 52.8 19.2 
47, 32 44.4 117 55.6 18.5 
48, 32 45.1 117 59.8 18.5 
48, 32 45.3 118 1.5 18.5 
49, 32 46.0 118 4.4 9.0 
49, 8 Any SHI 18.6 
50, 32 47.2 118 10.1 18.6 
A, 8 eee 7 ini) 198} 19.3 


for) 
rs 
SSSooo SSoOSSCSSOSOSCOSCSSCSoOSOSOSCeoSoSoS coo eooCCOSoSooOOSeOSooOSCoOSoOeoOSoOSoOoOSCOSoSoS ooo oCoOSeoSoSoS 
- 
Je} 


Biles esa) 4870 ls) 145 
Blio 2 48.7 118 14.5 

July 17, 1908 
58, $2 48.5 118 24.0 
58, 32 46.7 118 26.9 


54, 32 45.2 118 29.4 18 
54, 32 43.5 118 32.0 18 
55g 32 41.8 118 34.7 18 
55s 32 40.2 118 37.4 18 


56. 32 39.4 118 38.8 


56, 32 37.8 118 421 18 
57, 32 35.7 118 44.7 18 
57.5, 32 34.0 118 47.5 18 
58, 32 32.4 118 50.0 : 
59, 32 80.8 118 52.6 16 
59, 32 29.3 118 55.0 16 
60, 32 29.7 118 57.6 16 
60, 32 26.0 119 0.5 16 
61, 32 245 119 2.8 16 
61, 32 23.0 119 5.2 16 
61, 32 23.5 119 5.8 17 


61, 32 23.7 119 6.0 

61, 32 23.7 119 +6.0 

61, 32 24.2 9) (6:2 
July 18, 1908 


= 
wn 
AWMNMOWEWROMNOrP WHOA 


61, GO Byte aie) GD 16.5 
61, 32 242 119 62 17.5 
61, 32 256 119 43 17.9 
60, Oe iby aly e838 
60, 32 28.6 118 59.5 18.5 


S) 


Specific gravity 


0° 


4°0 


2714 
2711 
2719 
2711 


2720 
2719 
2724 
97292 
2722 
27238 
2713 
2720 
2722 
2718 
2717 
2705 
2721 
2727 
2727 
2717 
2724 
2724 
2712 
2714 


2728 


Ss 


1725 


W75) 
2580 


2577 
2585 


2592 
2583 
2589 
2589 
2578 
2580 
2593 


t? 


4°0 


2396 
2408 
2421 
2420 
2415 
2427 
2412 
2396 


2410 


2428 


2407 


2466 


[ Vou. 15 


Salinity 
S$ °/o0 


33.78 
33.74 
33.84 
33.74 


33.88 
33.83 
33.81 
33.66 
33.86 
33.94 
33.94 
33.81 
33.90 
33.90 
33.75 
33.78 
33.95? 


1915] 


Water 
sample 
number 


352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
381 
282 


383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 


398 
399 
400 
401 
102 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 


ae 
oo 


He 
a) 


ao 
aod 


Re 
bo bo 


12 


= 


Ommmarntys K-wcwre-e bo 


Michael, et al.: Hydrographic Records of Scripps Institution 


700 a.m. 
:20 a.m, 
:40 a.m. 
:01 p.m. 
:20 p.m. 
:40 p.m, 
:00 p.m. 
:20 p.m. 
740 p.m. 
:00 p.m. 
:20 p.m, 
:40 p.m. 
:00 p.m. 
740 p.m. 
:00 p.m. 
:40 p.m, 
:00 p.m, 
:20 p.m, 
:40 p.m. 
:00 p.m. 
:20 p.m. 
:40 p.m. 
:00 p.m. 
:20 p.m, 
:40 p.m, 
:00 p.m. 
720 p.m, 
740 p.m. 
:00 p.m, 
:20 p.m. 
740 p.m. 


:00 a.m. 
:30 a.m. 
:00 a.m. 
:29 a.m. 
730 a.m. 
:47 a.m. 
:01 p.m. 
:30 p.m, 
:40 p.m, 
:58 p.m, 
:00 p.m. 
:30 p.m. 
:00 p.m. 
:30 p.m. 
:00 p.m. 


730 a.m. 
200 a.m. 
730 a.m. 
:00 a.m. 
:30 a.m. 
200 a.m, 
:30 a.m, 
:00 a.m. 
730 a.m. 
:00 a.m. 
730 a.m. 
:01 p.m. 
:30 p.m. 
:00 p.m, 
:30 p.m. 
:00 p.m. 


TABLE 1.—OcEAN Data—(Continued) 
Specific gravity 


Position Temper- 
Depth ature 0° 17°5 t° 
North West in in centi- S) 8 
latitude longitude meters grade 4°0 UTS: 4°0 
July 18, 1908 
32° 30/2 118° 5720 18°5 2694 2561 2406 
32 31.6 118 54.7 0 19.1 2706 2573 2400 
32 33.1 118 52.3 0 19.5 2699 2566 2382 
32 34.1 118 50.6 0 19.8 2708 2574 2385 
32 36.2 118 47.4 0 19.5 2697 2564 2381 
382 37.7 118 45.0 0 20.1 2717 2583 2385 
32 39.2 118 42.7 0 21.5 2713 2579 2343 
32 40.6 118 40.2 0 21.3 2714 2580 2349 
32 42.2 18) 37.7 0 DOT VRE Rss eee 
32) 43.7 118 35.4 0 DOG Be ee ag e kt  e SL e 
32 44.8 118! 33:5 0 21.0 2711 2577 2355 
32 46.0 118 30.2 0 20.3 2713 2579 2376 
32 47.2 118 27.6 0 20.5 2708 2574 2365 
32 48.6 118 19.2 0 19.0 2717 2583 2413 
32 48.5 118 16.7 0 20.1 2706 2573 2375 
32 48.3 118 11.4 0 20.2 2713 2579 2380 
32 48.3 118 8.2 0 20.4 2706 2573 2366 
32 48.2 alley tay} 0 20.2 2713 2579 2380 
32 48.2 118° «2:5 0 19.9 2718 2584 2392 
32 48.1 17:8: 0:2 0 WO au/ 2714 2580 2393 
382 48.0 117 57.4 0 OS beeen Crete tase 
32 48.0 117 55.0 0 19.5 2704 2571 2388 
32 47.9 117 51.8 0 19.5 2709 2575 2394 
2 47.9 117 49.0 0 19.5 2704 2571 2388 
32 47.9 117 «(46.5 0 19.5 27038 2570 2387 
32 47.8 117 438.4 0 19.6 2707 2574 2388 
2 47.6 117 40.4 0 19.7 2699 2566 2378 
32 47.6 117 37.2 0 DOR Oi, piesa, Sete ree 
82 47.5 Maly Bays} 0 20.3 2695 2562 2357 
32 47.4 W117 32.5 0 20.1 2699 2566 2367 
32 47.3 117 29.8 0 20.4 2702 2569 2362 
July 21, 1908 
32 56.9. 117 25.8 0 215 2710 2576 2341 
32 53.0 117 26.8 0 21.5 2702 2569 2333 
32 49.6 117 28.8 0 2153 2703 2570 2340 
32 49.6 dee 28:85 1640) oe 2754 268i eee 
32 49.6 117 28.8 0 21.5 2705 2572 2335 
32 49.6 Ue 288s 460 eee 2746 2G OR eee 
23 49.6 117 28.8 0 21.5 2699 2566 2329 
82 49.6 117 28.8 0 21.5 2699 2566 2329 
32 49.6 Tally Bias} IBY 2734 2099 sees 
32 49.6 117 28.8 275 9.6 2748 2612 2462 
32 49.6 117 28.8 0 21.5 2708 2574 2339 
32 49.6 117 28.8 0 22.0 2703 2570 2321 
32 49.6 117 28.8 0 22.3 2710 2576 2318 
32 49.9 117 26.8 0 22.5 2708 2574 2310 
32 50.6 117 22.9 0 22.1 2712 2578 2326 
July 22, 1908 
32 50.2 117 +25.5 0 20.4 2692 2559 2354 
32 49.7 117 30.2 0 21.3 2704 2571 2340 
32 49.4 117 ‘(34.4 0 21.5 2706 2573 2337 
2 50.1 117 34.0 0 20.5 2709 2575 2366 
82 50.6 alay/ SBN 7/ 0 20.5 2701 2568 2358 
32 51.4 nlalyf BBS} 0 2150 2705 2572 2349 
82 52.0 alli BBO) 0 21.1 2698 2565 2340 
32 52.6 117 32.6 0 21.3 2704 2571 2340 
32 53.3 117 32.3 0 21.5 2706 2572 2336 
32 53.8 ie S18 0 21.5 2704 2571 2334 
82 54.4 117 31.3 0 21.7 2709 2575 2335 
32 55.0 117 30.8 0 22.3 2706 2573 2316 
32 55.6 117 + 30.4 0 22.5 2704 2571 2307 
32 56.3 117 29.8 0 22.5 2705 2572 2308 
32 56.9 117 (29.3 0 22.5 2704 2071 2307 
32 57.6 117 + 28.8 0 22.1 2707 2574 2321 


8 9/00 
Salinity 


33.53 


33.68 
33.59 


33.70 
33.64 
33.73 
33.70 
33.75 


33.50 
33.65 
33.68 

3.71 
33.61 
33.66 
33.58 
33.65 
33.68 
33.65 
33.71 
33.68 
33.65 
33.66 
33.65 


33.69 


56 


Water 
sample 
number 


414 
415 
416 
417 
418 
419 


420 
421 
422 
423 
424 
425 
426 
427 


428 
429 
430 
431 
432 
433 


OL Ot fe He He CO 


© t© © Go 00 OO 


12 


ojo) 


SmMWmOnNoIrr WwHO11->) 
¢ t t 


DDO WD 1A AID DD OT OO > CO GO CO DD DO DO eS 


:50 a.m. 
:15 a.m. 
735 a.m. 
:55 a.m. 
715 a.m. 
735 a.m. 


:00 a.m, 
:20 a.m. 
740 a.m. 
200 a.m. 
:20 a.m. 
740 a.m. 
:00 a.m. 
:20 a.m. 
740 a.m. 
700 a.m. 
:20 a.m. 
:40 a.m. 
2:01 p.m. 
:20 p.m. 
:40 p.m. 
:00 p.m. 
:20 p.m. 
:40 p.m. 
:00 p.m. 
:20 p.m. 
740 p.m. 
:00 p.m. 
:20 p.m. 
:40 p.m. 
700 p.m. 
:20 p.m. 
740 p.m. 
00 p.m. 
:20 p.m. 
740 p.m. 
:00 p.m. 
:20 p.m. 
:40 p.m. 
00 p.m. 
:20 p.m. 
740 p.m. 
:00 p.m. 
:20 p.m. 
740 p.m. 
:00 p.m. 
:20 p.m. 
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TABLE 1.—OcEaAN DatTa—(Continued) 
Specific gravity 
Position Temper- 


Depth ature 0° 17°5 Bo 
: North West in incenti- S s Ss Salinity 
Section latitude longitude meters grade 4°0 17°5 4°0 S 9/00 


July 22, 1908 
(40)s. 32°51%4 117°17/8 0 20°93 2711 2577 2375 33.74 
(40) 32 51.5 117 20.7 0 20. 2708 2574 2871 33.70 


ol 


40° 31 44.6 UT, dT ON OOS ee pease ee eee 


3 
(CUS SRA faiksy ally iL! 0) 2058) Sard e2bsie eso esse 
(40) peo 2) 1G e ehL7 ees 0) 2075) “270” Bb76 2368 e278 
EONS BP SIG) Tale BL 0) 2025) S27 e577 er 2a6S eso 
(CL BERRY ally PHS 0) 2025) a7lis 2584) | 375 eases 
July 23, 1908 
(On BR alk ahi aie) 0 20.0) 271 8576 2382 83574 
(40) 82) 515) 7 2210 0 19.9 2711 2576 2384 33.74 
COS, BE eel alle yo! 0 19.7 2709 2575 2387 33.71 
(40), 382 51.8 117 19.0 Gy Byalby Daye) PER) BRU? 
(40), 382 51.6 117 19.4 0) 2252) Soi 2583) 22eS aoe ae 
(20) somo iDleria ealaliT 20s 0) 2055" (2705 2572) 2361 a essieo 
(Cis, BE bales} ally? BPA) 0 20.7 2707 2574 2358 33.69 
(40),, 32 52.0 117 19.4 0 20.5 2699 2566 2356 33.59 
July 24, 1908 
Ey se Bil) aie IG 0) 20:3 2709 2575) 2372 eae 
(COS See Bilas alaly? eile! 0) 2055 2697) 2564 235o ese 56 
(Ay SP Slee lily Behe 0 20.5 2705 2572 2361 33.66 
(iby Be Gils Taye BOE 0 20.5 2707 2574 2364 38.69 
(COS BP eal alle ee 0 20:5 2704 2571 2361. 33:65 
CON 82 Gis aly Bogs 0) 2055) 2709) 2575) eaGoeessune 
Aug. 26, 1908 
(38). BO) Bib) TidalyA lal 0 2475 33.75h 
38, 39°265 17 120 0 1686 42.5 = e252" = 
38, Sp) Bet abil aIPA7/ 0 2464  33.90h 
39, SOOT males 0 2444 33.85h 
39, So ISise | wl Telosn 021805 ee ee ee 
39, Bey aes) alae? i148} 0) SBT Be eee 
39, 32 14.6 117 14.8 0 2407 
39, BP aL aay? a1! OQ) “20Me" Vee =* eae 
39. 32 10.4 117 15.9 OF WRON SY se Ss ee ee 
39. Se) YE ally? 1@z! 0 2382 
39, a ally alia 0} 920295. S268 SC a eee 
40, Bo BYGy alley igus Os oita5: he ee eae ee 
40, Bey a alae 1-2 0. UOT 85y "eck See ee 
40, 32) 00) any 192 0 21-6 9719 9585 9347 33/84 
40, 31 58.6 117 19.4 OF (2113) 9722) S2be8 e362 emaossn 
40? 31 56:9 117 19.7 0 21.42 29797 2592 2360  33.94h 
40% St 5318) 17 19'9 0) 2152) a7 e580) 2353 eesansh 
40? cal Pls) ally? Bl) 0 20.6 2705 2572 2360  33.66h 
40° 31 50.0 117 20.4 0 20.388 2726 2591 2385  33.93h 
40° 31 46.9 117 20.8 0) 80.3 2. ee eee 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


2) 

9: 
40° 31 42.9 117 21.4 19.5 2717 2583 2401 33.81h 
40* 31 40.0 117 21.8 19.8 27380 2595 2405 33.98h 
40% 31 38.5 117 20.1 ONS) ees s 250" S222 7 ee 
40.5° 31 36.1 117 22.5 20.00 ches sates “skans eee 
41° 31 32.1 117 22.9 Q1\0> cuc85) “esa, ee eee 
41° 31 31.1 117 23.3 DOGO) eshte” fez e ss | cee ee 
41° 31 29.6 117 23.7 20.1 2586 2388  33.85h 
41° 31 27.1 117 24.2 20.1 2592 2395 33.94h 
41° 31 25.4 117 24.7 20) Oi jg tee — ein 
41" 31 22.7 117 25.4 20.0 
418 31 21.5 117 26.0 i8).8) 
418 31 20.0 117 26.6 LOO) eke a | eats 
418 31 18.8 W7 27.1 19.3 
41° 31 18.8 117 27.1 19.3 
41° 31 14.6 iy S22r(el 19.6 
41° 31 14.2 117 27.3 19.1 
421 31 12.1 117 27.6 18.9 2702 2569 
497° 31 10.0 117 27.9 0 18.8 2698 2565 
427 31 8.5 W117 28.2 0 19.1 2712 2578 2407 33°75h 
42¢ 31 (5.4 117 28.5 0 19.1 2708 2570 2398 33.64h 


1915] 


Water 
sample 
number 


475 
476 
477 
478 
479 
480 
481 
482 


483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 
500 


oe 
He ee 


yi 


OODMDDDAIANARAUIUNIP PP WWWPRD MH HE pp 


i 
oo 


10: 


12 
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:20 p.m. 
:40 p.m. 
700 p.m. 
:20 p.m. 
:40 p.m. 
759 p.m. 


:20 a.m. 
740 a.m. 
200 a.m. 
7:20 a.m. 
:40 a.m. 
:00 a.m. 
:20 a.m. 
:40 a.m. 
:00 a.m. 
:20 a.m. 
740 a.m. 
200 a.m. 
:20 a.m. 
740 a.m. 
:00 a.m. 
:20 a.m. 
740 a.m. 
:00 a.m. 
:20 a.m. 
740 a.m 
700 a.m. 
:20 a.m. 
:40 a.m. 
700 a.m. 
:20 a.m. 
740 a.m. 
:00 a.m. 
720 a.m. 
740 a.m. 
:00 a.m. 
20 a.m. 
:40 a.m. 
700 a.m. 
:20 a.m. 
:40 a.m. 
:01 p.m, 
:20 p.m. 
:40 p.m. 
:00 p.m. 
:20 p.m. 
740 p.m. 
:00 p.m. 
:20 p.m. 
:40 p.m. 
200 p.m. 
:20 p.m. 
:40 p.m. 
:00 p.m. 
:20 p.m. 
:40 p.m. 
:00 p.m. 
:20 p.m, 
:40 p.m, 
6:40 a.m. 
7:00 a.m. 


Section 


49" 
49x 
49% 
4938 
498 
498 
49 


49% 


4215 
42.5% 
4315 
437 
4377 
4317 
4317 
4338 
4318 
4319 
43% 
4370 
430 
43°70 
4371 
4471 
4422 
447° 
44” 
4433 
44° 
4474 
44" 
4425 
44° 
4476 
4478 
4478 
4427 
4577 
4578 
4579 
45°° 
457° 
459° 
4530 
45.5% 
4672 
46.5" 
aie 
4733 
47.5% 
48%4 
48° 
4985 
49 
4928 
49% 
5037 
5037 
5137 
51° 
5138 


po 
5034 


TaBLE 1.—OcEan Data—(Continued) 
Specific gravity 
Position Temper- 


Depth ature 0° 1725 _ ¢° 
North West in inecenti- S Ss Ss 
latitude longitude meters grade 4°0 ATS 4°0 


Aug. 26, 1908 
hl “aya 117° 28/9 0 1992 2700 2567 2391 


5) Gee bes) 117 29.2 0 19.1 2720 2586 2411 
30 58.1 117 29.6 0 19.0 2687 2554 2386 
380 57.1 117 30.0 0 19.0 2707 2574 2404 
30 55.0 117 30.4 0 18.9 2702 2569 2401 
30 53.5 117 30.8 0 18.8 2703 2570 2405 
380 50.8 LU 31:2 0 18.7 2718 2584 2422 
380 48.5 LS SST, 0 18.7 2687 2554 2394 
Aug. 27, 1908 

30 46.9 1 S251 0 18.5 2721 2587 2428 
30 44.6 Maly) S35) 0 USi4s skews  Seevets  eeecens 
30 42.7 117 32.9 0 18.4 2700 2567 2411 
30 40.4 117 (33.3 0 18.4 2701 2568 2412 
30 37.1 117 33.8 0 18.38 2685 2552 2402 
30 35.8 117 133.9 0 18.3 2723 2588 24388 
380 33.8 117 (34.2 0 18.3 2704 2571 2419 
30 31.1 117 (34.3 0 18.3 2707 2574 2422 
30 29.2 117 «34.5 0 18.3 2692 2559 2409 
30 26.5 117 34.6 0 18.4 2732 2597 2443 
30 25.4 17 35.1 0 18.4 2681 2549 2395 
30 22.1 17 35:6 0 18.6 2697 2564 2406 
30 20.4 117 36.1 0 HBe8i | Ses 

30 17.7 117 36.6 0 PSG! ieece-e- 

30 15.8 Tite BsfElL 0 18.9 2719 

30 13.8 117 37.6 0 18.9 2709 0 
30 12.1 alalye exeyal 0 18.9 2715 2581 2415 
30 10.0 117 38.6 0 18.7 2718 2584 2423 
SOM tat 17 39.1 0 18.8 2712 2578 2413 
30 =65.0 117 (39.6 0 18.7 2724 2589 2429 
30) eoeD alaly¢ Bi rh 0 18.9 2688 2555 2390 
Ole: 117 39.8 Ol” D8kOr (aks ask 
29 58.8 117 39.8 0 18.8 2718 2584 2420 
29 57.2 117 39.9 0 18.8 2722 2588 2423 
29 55.0 117 40.0 0 18.9 2713 257 2413 
29 52.1 117 40.6 0 TASTE (UE) Seeske Ps De Stee rey am emer 
29 49.2 117 41.2 0 18.95 2713 2579 2410 
29 48.5 117 41.8 0 19.0 2721 2587 2417 
29 45.4 117 42.4 0 19.0 2723 2588 2418 
29 42.7 117 42.9 0 19.0 2705 2572 2402 
29 40.8 117 «(43.5 0 19.0 2729 2594 2424 
29 36.5 117 44.0 0 TICE veces | eBeRa  Raoeng 
29 35.4 117 44.6 0 TER RY Reece eee | Roceooe 
29 32.7 117 «(45.1 0 18.8 2703 257 2405 
29° 31.1 117 =45.7 0 18.6 2721 2587 2428 
29 28.5 117 46.2 0 18.4 2704 2581 2415 
29 27.7 117 47.5 0 18.4 2714 2580 2425 
29 23.1 Ole: 0 18.4 2692 2559 2406 
29 21.1 17 52.5 0 18.2 2708 2574 2424 
29 18.1 117 54.2 0 Wey Gees eto) = sec 
29 16.5 117 55.8 0 18.3 2708 2574 2423 
29 13.8 117 57.5 0 18.2 2711 2577 2429 
29 11.5 117 59.6 0 18.4 2715 2581 2427 
29) 9.2 118 O.8 0 18.8 2716 2582 2417 
29 69 118 2.9 0 19.0 2732 2597 2428 
29 «4.2 118 4.6 0 19.0 2733 2598 2429 
29 2.1 118 5.8 0 19.0 2736 2601 2432 
28 59.6 ies ay (Gil 0 19.0 2735 2600 2431 
28 56.8 118 10.0 0 19.0 2742 2607 2437 
28 55.0 118 11.7 0 19.0 2707 2584 2404 
28 52.7 118 13.3 0 QA Weeeeeees) Wcscesea | ee-eenes 
28 51.0 118 14.6 (Ie 2738 2603 2428 
28 50.0 118 16.2 (0) (ADH cee Gee toss 

Aug. 29, 1908 

29 8.3 TT als) 0 18.8 2723 2588 2424 
29 °8:0 118 17.7 0 19.2 2740 2605 2431 


Salinity 
8 °/o00 


33.60h 
33.85h 
33.44h 
33.69h 
33.63h 
33.64h 
33.83h 
33.44h 


33.86h 
33.60h 
33.61h 
33.42h 
33.89h 
33.65h 
33.69h 
33.50h 
34.00h 
33.37h 
33.55h 


33.83h 
33.76h 


33.89h 
33.96h 


33.86h 
33.65h 
33.78h 
33.50h 
33.70h 


34.05h 
34.04h 
34.12h 
33.69h 


33.89h 
34.10h 
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TaBLE 1.—OcEan Data—(Continued) 
Specific gravity 


Position Temper- 

Water Time = t#*—>— Depth ature 0° 17°95 t° 

sample of North West in incentii S—— S Ss Salinity 

number day Section latitude longitude meters grade 4°0 17°5 4°0 S 9/00 

Aug. 29, 1908 
5388 7:20am. 51.5% 29° 76 118° 1725 0 1992 2780 2595 2421 33:97h 
539 7:40 a.m. 51 29 «7.2 bolts alyig 0 19.4 2734 2599 2420 34.02h 
540 8:00 a.m. ult 29! 7.0 118 17.0 0 19.6 2722 2588 2403 33.87h 
541 8:20 a.m. De PE affcil 118 17.0 0 19.5 2746 2610 2429 34.17h 
542 8:40am. 51° Px). Neel 118 17.0 0 19.8 2731 2596 2406 33.99h 
543 9:00 a.m. 51° 29 =67.2. 118 17.0 0 20.0 2709 2575 2380 33.71h 
544 9:20 a.m. ie 29 ‘7.2 118 17.0 0 20.0 2729 2594 2398 33.96h 
545 9:40 a.m. py 29) 72 teh alieiel) 0 19.9 2737 2602 2410 34.06h 
546 10:00 a.m. 51 29 7.3 118 17.0 0 20.4 2743 2608 2403 34.13h 
547 10:20 a.m. byl) 29) 7.3 118 17.0 0 19.9 2715 2581 2388 33.79h 
548 10:40 a.m. ize 29 7.4 118 17.0 0 20.0 2727 2592 2397 33.94h 
549 10:40 a.m. OL 29 «7.4 Talis) ale) aNays40)o nee 2793 2600)" aes 34.76hK 
DDO Li 00raems | apes 29 7.5 SLO. 0 20n2) 278 2596) 2395) 38299n 
d01 11:20am. Byes 29 «(7.5 118 17.0 0 20.2 2717 2583 2382 33.81h 
552 11:40 a.m. 51* 29 «7.6 118 17.0 0 20.2 2733 2598 2397 34.01h 
553 11:45 a.m. pul 29 7:6 TTT aly) aX) ees 2792 2604 i358 34.74hK 
554 12:01 p.m. Lait hes 29 7.7 118 16.9 0 20.2 2726 2591 2391 33.92h 
959 12:20 p.m. pile 29 7.7. 118 16.9 0 20.4 2710 2576 2370 33.73h 
556 12:30 p.m. byl 29) 7:8 UGRY GO) BY) eee 2782 2050... 34.62hK 
557 12:40pm. - 51% 295 vies 118 16.9 0 20.2 2731 2596 2396 33.99h 
558 12:50 p.m. pile 29 7.8 HSS GO DOOR. eee 2781 2643... 34.61hK 
559 1:00 p.m. 59) bee 29 7.9 118 16.9 0 20.2 2720 2586 2385 33.85h 
560 1:20 p.m. Gk 29 7.9 118 16.9 0 20.2 2706 25738 2372 33.68h 
561 1:45 p.m. 51% 29 «8.0 118 16.9 365 9.8 2780 2643 2669 34.60hK 
562 1:45 p.m. oes 29 8.0 118 16.9 0 20.4 2720 2586 2380 33.85h 
563 1:58 p.m. iyi 29 «8.1 118 16:9 275 105 2767 2641 2645 34.43hK 
564 2:00 p.m. 5 29 «8.1 118 16.9 0 20.6 2724 2589 2379 33.90h 
965 2:20 p.m. py he 29 8.2 118 16.9 0 20.2 2741 2606 2407 34.11h 
566 2:22 p.m. 51 29 8.2 118 16.9 185 11.6 2769 2632 2627 34.46hK 
567 2:40 p.m. ayik 29 8.3 118 16.9 0 20.2 2733 2598 2398 34.01h 
568 2:40pm. 51% 29 8.3 118 16.9 137 12.3 2731 2596 2576  33.99hK 
569 2:54 pm.. al be 29 «8.4 118 16.9 92 14.38 2715 2581 2522 33.79hK 
570 3:00 p.m. Gylie 29 «8.4 118 16.9 0 19.06 2710 2576 2406 33.73h 
571 3:05 p.m. ples 29 «8.5 118 16.8 46 16.3 2719 2585 2481 33.84hK 
17 2 3:20 p.m. aye ZO S-5) 118 16.8 0 20.8 2729 2594 2378 33.96h 
573 3:21 p.m. Sule 29 «8.5 118 16.8 1280 ees 2794 260 OMe eee 34.77hK 
574 3:40 p.m. ph 29 8.6 118 16.8 0 20_.6 2718 2584 2373 33.83h 
575 4:00 p.m. piles 29 «8.6. 118 16.8 0 20.3 2708 2574 2371 33.70h 
j76 4:20 p.m. olb* 29 8:6 118 17.5 0 20.5 2724 2589 2380 33.90h 
577 4:40 p.m. 29 8.6 118 18.0 0 20.4 2717 2583 2377 33.81h 
578 5:00 p.m. 29 «8.6 118 18.0 0 20.4 2715 2581 2376 33.79h 
579 5:20 p.m. 29 8.6 118 18.0 0 20.15 2706 2573 2374 33.68h 
580 5:40 p.m. 29 8.6 118 18.0 0 20.1 2728 2593 2395 33.95h 
581 6:00 p.m. 29 «8.6 118 18.0 0 202 (ih Ey ee aera 
Aug. 30, 1908 

582 7:00 a.m. 29 7.6 118 17.5 0 20.2 2728 2593 2393 33.95h 
583 8:00 a.m. 29 «7.0 ny LO 0 20.4 2728 2593 2387 33.95h 
o84 9:00 a.m, 29 7.8 118 169 0 19.1 2731 2596 2425 33.99h 
585 10:00 a.m. 29 «8.6 118 16.8 0 19.1 2729 2594 2424 33.96h 
586 11:00 a.m. 29 8.6 118 17.5 0 19.3 2715 2581 2404 33.79h 
587 12:01 p.m. . 29 8.6 118 18.0 0 19.6 2722 2588 2404 33.88h 
588 1:00 p.m. 51s 29 «6.9 118 16.2 0 18.6 2723 2588 2429 33.89h 
589 1:20 p.m. aks 29 68 118 13.8 0 18.7 2727 2592 2432 33.94h 
590 1:40 p.m. 50% 29 5.3 118 12.0 0 19.0 2712 2578 2409 33.75h 
591 2:00 p.m. 50% 29 «4.6 118 8.4 0 19.0 2700 2567 2397 33.60h 
592 2:20 p.m. 49% 29 3.7 118 6.6 0 alleeal 2708 2574 2403 33.70h 
593 2:40pm. 49% 29° 2.4 118 4.6 0 wd9.1 “2695 2562 2389) 33t54h 
594 3:00 p.m. 48° 29 1.6 118 2.3 0 19.2 2716 2582 2408 33.80h 
595 3:20 p.m. 48% 29 «(0.4 118 0.8 0 19.2 2721 2587 2413 33.86h 
596 3:40 p.m. 4% 28 59.4 117 59.3 0 19.2 2690 2557 2381 33.48h 
597 4:00 p.m. 47° 28 58.6 117 56.8 0 19.1 2706 2513 2400 33.68h 
598 4:20 p.m. 47° 28 58.4 117 (54.8 0 19.0 2699 2566 2396 33.59h 
599 4:40 p.m. 47" 28 57.0 117 52.6 0 18.8 2701 2568 2403 33.61h 
600 5:00 p.m. 46° 28 56.8 117 +50.0 0 18.4 2721 2587 2433 33.86h 


a 
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Water 
sample 
number 


601 
602 
603 
604 
605 
606 
607 
608 
609 
610 
611 
612 
613 
614 
615 
616 
617 
618 
619 
620 


621 
622 
623 
624 
625 
626 
627 
628 
629 
630 
631 
632 
633 
34 
635 
636 
637 
638 
639 
640 
641 
642 
643 
644 
645 
646 
647 
648 
649 
650 
651 
652 
653 
654 
655 
656 
657 
§58 
659 
660 
661 
662 
663 
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TaBLE 1.—OcEAN Data—(Continued) 
Specific gravity 
Position Temper- = 
Time Depth ature o° thy (ean 9 te 
of North West in in centi- s Salinity 
day Section latitude longitude meters grade 4°0 4°0 S$ 9/00 
Aug. 30, 1908 
5:20p.m, 46% 28° 5672 117° 48°2 0 18°92 2695 2411 3.54h 
5:40 p.m.  45°7 28 55.8 117 45.6 0 18.4 2702 2414 33.63h 
6:00 pm. 45%" 28 54.2 117 43.2 0 18.2 2685 2404 33.42h 
6:20pm, 44°" 28 52.9 117 40.3 O 18.2 2688 2407 33.45h 
6:40 p.m. 44% 28 52.3 117 38.3 0 18.3 2694 2410 = 33.53h 
7:00 p.m. 43°° 28 51.6 117 35.7 0 18.2 2703 2419 33.64h 
7:20pm. 43% 28 50.2 117 «(333.5 0 18.4 2713 2425 33.76h 
7:40 p.m. 425 28 49.6 117 29.3 0 18.4 2702 2414 33.63h 
8:00 p.m. 42% 28 48.5 117 «(27.6 0 18.2 2688 2407 = 33.45h 
8:20pm. 41° 28 47.0 117 (25.4 0 18.8 2704 2405 33.65h 
8:40 p.m. 41% 28 46.4 117 23.3 0 19.2 2724 2416 33.90h 
9:00 p.m. 40% 28 45.7 117 (20.5 0 19.5 2706 2389 33.68h 
9:20p.m. 40% 28 44.8 117 18.4 0 19.6 2694 2377 = 33.58h 
9:40 p.m. 39% 28 44.1 117 15:8 0 19.6 2702 2383 33.63h 
10:00 p.m. 39*° 28 43.1 117 13.1 0 29.6 2701 2381 33.61h 
10:20pm. 38% 28 42.2 nay al{oal 0 19.5 2701 2385 33.61h 
10:40 p.m. 38% 28 41.2 1a Sab 0 19.6 2716 2397 33.80h 
11:00pm. 37% 28 40.5 117. S64 0 19.6 2702 2383 33.63h 
11:20pm. 37% 28 39.6 117 63-9 0 19.6 2702 2383  33.63h 
11:40 p.m. 36% 28 38.7 Maly¢ ale) 0 19.4 2710 2397 =©33.73h 
Aug. 31, 1908 
12:0lam. 36° 28 37.9 116 59.1 0 19.4 2709 2396 33.71h 
12:20am. 35% 28 37.0 116 56.8 0 19.4 2702 2389 33.63h 
12:40am. 35% 28 35.6 116 54.2 (yale yes irik 2404 33.81h 
1:00am. 34% 28 35.2 116 50.9 0 19.6 2699 2380  33.59h 
1:20am. 34% 28 34.3 116 49.5 0 19.6 2712 2393 33.75h 
1:40am. 33” 28 33.2 116 46.3 0 19.3 2700 2389 33.60h 
2:00am. 33% 28 33.0 116 44.6 0 18.7 2681 2388 33.37h 
2:20am. 32% 28 32.7 116 42.0 0 18.7 2692 2399 3.50h 
2:40am. 32% 28 20.7 116 39.7 OF LS  e2rals: 2418 33.76h 
3:00am. 31% 28 29.4 116 36.0 0 18.7 2687 2394 33.44h 
3:20am. 31% 28 29.0 116. 33.1 0 19.0 2691 2387 33.49h 
3:40am. 30% 28 27.8 116 31.4 0 19.2 2710 2402 33.73h 
4:00am. 30% 28 26.8 116 29.5 0 %«m9.2 2707 2398 33.69h 
4:20am. 30% 28 26.1 116 28.3 (0) Ee Pir Ali 2409 33.81h 
4:40am. 29% 28 25.8 116 26.8 QO W920) 270i! 2398 33.61h 
5:00am. 29% 28 24.0 116 23.8 O 19.4 2702 2389 33.63h 
5:20a.m. 28% 28 23.8 116 22.1 0 18.8 2689 2393 33.47h 
5:40am. 28% 28 23.1 116 19.2 0 18.8 2719 2420 =©33.84h 
6:00am. 27% 28 22.7 ial) alzeal 0 18.6 2711 2418 33.74h 
6:20am. 27“ 28 22.1 116 16.0 0 855 2713 2423 = 33.76h 
6:40am. 26.5 28 21.1 116 12.5 0 18.0 2697 2419 33.57h 
7:00am. 26 28 20.8 116 10.8 0 417.4 2684 2423 33.40h 
7:20a.m. 26% 28 20.8 116 10.8 0 17.4 2684 2423  33.40h 
7:40am. 26 28 20.8 116 10.8 One AN Se Ree PR, ° ae 
8:00-a.m. 26% 28 20.8 116 10.8 (ey lees 7/33 2451 33.76h 
8:20am. 26" 28 20.8 116 10.8 0 27.2 2681 2424 =33.387h 
8:40am. 26% 28 20.8 116 10.8 0 17.3 2697 : 24389 = 33.57h 
8:50am. 264 28 20.8 NG PALO:Sl43 0 ee 2743 2608 ~ -2.: 34.14hK 
9:00am. 26% 28 20.8 116 10.8 0 d7.4 2694 2561 2432 33.53h 
9:20a.m. 26 28 20.8 116 10.8 Q 17.6 2686 2553 2420  33.43h 
9:40am. 26% 28 20.8 116 10.8 0 17.5 2675 2543 2410 33.28h 
9:48am. 26 28 20.8 LG OLS i elil0 Oe essere 2756 2620 ....... 34.30hK 
10:00a.m. 26% 28 20.8 116 10.8 0 17.8 2677 2545 2405  33.31h 
10:20am. 26 28 20.8 116 10.8 Sree PANY 2574 24386 33.69h 
10:30a.m. 26" 28 20.8 NET Gi LO! Seo 0) eee 2758 2622  ........ 34.32hK 
10:40a.m. 26 28 20.8 116 10.8 O 17.9 2687 2554 2413 33.44h 
10:58am. 26 28 20.8 116 10.8 365 9.2 2759 2623 2659 34.33hK 
11:00am. 26% 28 20.8 116 10.8 0 18.0 2685 2552 2409  33.42h 
11:18am. 26% 28 20.8 LG LOLS LS 5 eee 2743" 2608 34.14hK 
11:20am. 26 28 20.8 116 10.8 0 17.5 2682 2550 2419 33.38h 
11:30am. 26 28 20.8 116 10.8 187 11.7 2779 2642 2685  34.58hK 
11:40am. 26" 28 20.8 116 10.8 0 17.8 2700 2567 2427 33.60h 
11:43a.m. 26“ 28 20.8 116 10.8 92 11.9 2755 2619 2607 34.29hK 
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TaBLE 1.—OcEAN Data—(Continued) 
Specific gravity 


Position Temper- 
Water Time _———#*{t——— Depth ature 0° 1725 t° 
sample of North West in incenti- § s ‘ Salinity 
number day Section latitude longitude meters grade 4°0 TL ASS) 4°0 S 9/00 
Aug. 31, 1908 
664 11:54a.m. 26 28° 20/8 116°10!8 46 13°93 2727 2592 2554 33.94hK 
665 12:01pm. 26 28 20.8 116 10.8 0 18.6 2726 2591 24383 33.93h 
666 12:20 p.m. 26" 28 19.2 116 8.8 0 20.0 2728 2593 2398 33.95h } 
667 12:40pm. 25 28) Li 116 «6.3 0 19.6 2717 2583 2398 33.8ih i 
668 1:00 p.m. 25% 28 16.9 116 «(3.8 0 20.2 2693 2560 2361 33.52h : 
669 1:20 p.m. 246 28 15.8 DG Neri 0 19.25 2725 2590 2415 33.91h 
670 1:40 p.m. 24% 28 14.7 116 (0.0 0 20.2 2695 2562 2361 33.54h 4} 
671 2:00 p.m. 23.5% 28 13:8 115 57.5 0 20.3 2729 2594 2391 33.96h 
672 2:20pm. 23% 28 13.1 115 55.8 0 20.2 2731 2596 2397 33:99h 
673 2:40 p.m. Bias 28 12.1 115 52.9 0 20.1 2719 2585 2387 33.84h 
674 3:00 p.m, 22% 28° 11.5 115 50.8 0 20.2 2720 2586 2385 33.85h 
675 3:20 p.m. 21% 28 10.4 115 47.1 0 20.6 2711 2577 2366 33.74h 
676 3:40 p.m. 21% 28 9.6 115 45.4 0 19.5 2728 2593 2411 33.95h 
677 4:00 p.m. 21% 28 9.2 115 43.8 0 20.9 2722 2588 2368 33.88h 
678 4:20 p.m. 20% 28 «8.5 115 40.8 0 20.8 2718 2584 2368 33.83h 
679 4:40 p.m. 20* 28 «6.9 115 39.2 0 20.3 2716 2582 2379 33.80h 
680 5:00 p.m. gx 28 «66.1 115 36.4 0 20.6 2726 2591 2380 33.93h 
681 5:20 p.m. 19* 28 5.0 115 34.2 0 20.0 2734 2599 2403 34.03h ‘ 
682 5:40 p.m. 18” 28 4.6 115) 32:1 0 20.4 2714 2580 2375 33.78h : 
683 6:00 p.m. 18* 28 4.2 115 30.8 0 2052? es, eee. eee eee 
684 6:20 p.m. aly 28 «2.7 115 26.7 0 19.0 2734 2599 2430 34.03h 
Sept. 1, 1908 
685 5:40 a.m. 16* 28) 5.1 115 20.0 0 19.4 2715 2581 2402 33.79h 
686 6:00am. 16% 28 3.7 115 18.6 0 19.6 2732 2597 2412  34.00h 
687 6:20 a.m. lips 28 «2.1 ialay alias} 0 18,395 cen Nees, eee ee 
688 6:40am. 15% 28 0.6 115 16.0 0 18.4 2721 33.83h 
689 7:00 a.m. 15* 27 59.1 115 14.5 0 19.5 2726 33.93h 
G90 7:20am.  15%5 27 57.5 115) 1322 0 19.4 33.96h 
§91 7:40 a.m. 14° 27 56.2 115 12.1 0 19.4 33.85h 
692 8:00 a.m. 14” 27 56.0 115 11.0 0 18.8 33.91h 
693 8:20 a.m. 14” 2 5533 115 10.0 0 20.1 33.95h 
694 8:40 a.m. 14° 27 54.6 115 8.9 0 20.7 33.75h 
695 9:00 a.m. 14” 27 54.2 115 «68.0 0 2058, “ssesn | 22520 (ee eee 
696 9:20 a.m. TS S27 soos a BS 7(63) 0 A036 paces: 9 ea 9 SIRE ee ee 
697 9:40am. 13% 27 57.6 iis) Yfpil 0: ' 2004 cee 0 ceses 2S one 
698 10:00 a.m. 13% 27 58.9 115 «46.6 0 20.6 33.89h 
699 10:20am. 13% 28 0.6 115 «6.3 0 20.7 33.94h 
700 10:40 a.m. 1183-2 28 2.1 115 «6.0 0 20.5 33.90h 
701 11:00am. 13" 28 4.3 115 «5.8 Q 21.0 33.83h 
702 11:20am. 13% 28 6.6 115 «45.8 Q 21.2 33.76h 
703 11:40 a.m. 13s 28 «8.9 115 «(5.6 0 21.4 33.94h 
704 12:01 p.m. Se 28 11.2 115 (5.5 0 20.8 33.83h 
705 12:20pm. 13% 28 13.3 115) «(55.3  iles! 33.81h 
706 12:40 p.m. is 28 15.3 TS: (G37) 0 21.9 33.78h 
707 = =1:00pm. 13% 28 17.3 LS 7:3 (Oe Palect 33.83h 
708 1:20 p.m. 14 28 19.4 115 (9.5 0 19.4 2362 33.34h 
709 1:40 p.m. 14* 28 21.4 115 10.9 0 20.6 2360 33.66h 
710 2:00 p.m. 14*-5 28 22.5 115 12.2 0 20.4 2356 33.52h 
Sept. 2, 1908 
au 5:40 a.m. 144-5 28 22.5 5 12.2 0 19.8 2716 2392 33.80h 
712 6:00 a.m. as 28 22.5 115 12.2 0 19.4 2669 2353 33.21h 
713 5:20 a.m. 148 28 24.0 115 15 0 18.8 2715 2417 33.79h 
714 5:40 a.m. 14* 28 25.9 115. 11.2 0 18.2 2720 2436 33.85h 
715 6:00 a.m, 14° 28 27.9 115 10.9 0 18.0 2691 2414 33.49h 
716 6:20 a.m. 14" 28 29.5 115 10.5 0 17.8 2713 2440 33.76h 
(AUEE 6:40 a.m. 14* 28 31.0 115 10.2 0 8 2711 2438 33.74h 
718 7:00 a.m. 14" 28 32.9 115 10.0 0 17.8 2703 2430 33.64h 
719 7:20 a.m. 14" 28 34.6 115 9.8 0 16.9 2698 2448 33.58h 
720 7:40 a.m. 14" 28 36.5 115 «69.4 0 16.2 2709 2473 33.71h 
12 8:00 a.m, 14° 28 38.2 115 9.0 0 WG cheadee eee eee eee 
722 8:20 a.m. 14° 28 40.1 115. 8.8 0 NG) 2700 2567 2464 33.60h 
723 8:40 a.m. 14° 28 42.0 115 8.4 0 aN geht 2717 2583 2445 33.81h 
724 9:00 a.m. 14° 28 44.0 115 «8.0 0 17.8 2707 2574 2433 33.69h 
725 9:20 a.m. 14° 28 45.9 115 «7.8 0 17.8 27138 2579 2440 33.76h 
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:40 p.m. 
:00 p.m. 
:20 p.m. 
:40 p.m. 
:00 p.m. 
:20 p.m. 
:40 p.m. 
:00 p.m. 
:20 p.m. 
:40 p.m. 
:00 p.m. 
20 p.m. 
740 p.m. 
200 p.m. 
720 p.m. 
740 p.m, 
:00 p.m. 


7:20 a.m. 
:40 a.m. 
200 a.m. 
20 a.m. 
40 a.m. 
00 a.m. 
7:20 a.m. 
740 a.m. 
:00 a.m. 
20 a.m. 
740 a.m. 
700 a.m, 
:20 a.m. 
:40 a.m. 
:00 a.m. 
:20 a.m. 
740 a.m, 
700 a.m. 
:20 a.m. 
:40 a.m. 
:00 a.m. 
720 a.m. 
740 a.m. 
:01 p.m. 
:20 p.m. 
:40 p.m. 
:00 p.m. 
:20 p.m. 
:40 p.m. 
:00 p.m. 
:20 p.m. 


Section 


135 
13% 
138 
13% 
13% 
13% 
13% 
13° 
13° 
13 
13% 
3% 
13% 
13% 
12.5% 
19% 
12% 
(Git) 
(13") 
(es) 
(15") 
(15") 
(15) 
(15"") 
16° 
16% 
(16.5%) 
(17) 
(17) 
(17) 
(18*) 
(1s*) 


(18") 
(19°5) 
(19°) 
20% 
(20%) 
(21) 
(21) 
(21%) 
(21°) 
(21"%) 
9976 
20% 
20% 
20% 
29% 
(22) 


23m 


TABLE 1.—OcEAN Data—(Continued) 


Position 
North West 
latitude longitude 
Sept. 2, 1908 
28° 48/0 115° 74 
28 50.0 ally) y/eal 
28 51.4 115 6.9 
28 53.9 115 «(6.5 
28 56.0 115 «6.2 
28 58.0 115 5.9 
29 0.7 115 5.5 
29 2 115 «45.0 
29 «5.2 115 44.8 
29 7.2 115 «44.4 
29 9.9 115 4.0 
29 12.0 npley B45} 
29 14,1 115) 33 
29 16.4 115 «2.8 
29 18.2 1152.5 
29 19.9 5 2.3 
29 21.4 115 «2.0 
29 22.5 15) (223 
29 23.3 115 «6.0 
29 25.0 115 11.2 
29 25.3 115 12.7 
29 26.6 115 13.7 
29 28.0 115) W533 
29 29.1 115 16.9 
29 30.1 115 18.5 
29) 31:3 115 20.3 
29 32.6 115 22.5 
29 33.6 115 24.0 
29 34.7 115 25.7 
29 35.6 115 26.8 
29 36.1 115 27.8 
29 36.6 115 28.3 
Sept. 4, 1908 

29 36.5 115 31.3 
29 38.5 115 34.0 
29 40.0 115 36.3 
29 41.8 115 39.0 
29 43.6 115 41.5 
29 45.0 115 43.7 
29 46.5 115 45.3 
29 47.9 115 47.0 
29 48.1 115 47.2 
29 48.3 115 47.4 
29 49.3 115 47.6 
29 50.3 115 48.3 
29 52.8 115 49.3 
29 55.0 115 50.4 
29 56.8 115 51.3 
29 58.5 115 52.0 
30) 033 115 52.7 
30 «2.1 15 53.5 
30 3.7 115 54.4 
30 6.5 115 55.5 
30 «7.4 115 55.8 
30 9.2 115 56.7 
30 11.4 115 57.7 
30 13.0 1138 58.38 
30 15.0 115 59.3 
30 16.7 £16; (0:0 
30 18.5 116 «(0.7 
30 20.3 Ga eG 
30 21.7 116 «2.3 
30 23.2 1G 3:0) 
30 24.7 116 «3.6 


Depth 
in 


Temper- 


ature 


in centi- 


meters grade 


oo 


17°5 


WAS 
18. 
18. 
18. 
18. 
18. 
Ale 
18. 
18.2 
le 
18. 
alvin 


17 


Tis 
ali fc 
ihe 


18 


LG: 
Wis 
16. 


16 


16. 
alGe 
17. 
TE 
16. 
16. 
16. 


SCONNNONWEUHPNDPRONANINMAUBDBOCUNAwWRO 


15.5 


15. 
14. 


14. 
15. 
13. 
13. 
13. 
14. 
13. 
14. 
15. 
15. 
15. 
15. 
15. 
14. 
14. 
14. 
15. 
15. 
15. 
16. 
16. 
17. 
16. 
16. 
die 
Ufo 
16. 
16. 
Mica 
16. 
18. 


He CO 


0 


SOSOSNOCEEODAUDHANWNNAHATUWEATD HE 


Specific gravity 


0° 


4°0 


2707 
2713 


1725 
Ss 


17°25 


2586 
2572 
2582 
2596 
2578 


2454 
2451 
2429 


61 


Salinity 
S °/o0 


33.85h 
33.66h 
33.80h 
33.99h 
33.75h 
33.89h 
34.06h 


34.03h 
33.98h 

3.78h 
33.73h 
33.80h 
33.52h 
33.70h 
33.96h 


34.00h 
34.03h 
33.68h 
33.79h 
33.94h 
33.76h 
33.65h 
33.71h 
33.53h 


33.84h 
33.75h 
33.66h 
33.70h 
33.95h 
33.60h 

3.71h 


33.69h 


33.35h 
33.63h 
33.57h 


62 


Water 
sample 
number 
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112: 


:40 p.m. 
:00 p.m, 
:20 p.m. 
:40 p.m. 
200 p.m. 
:20 p.m. 
:40 p.m. 
:00 p.m. 
:20 p.m. 
:40 p.m, 
:00 p.m, 
:20 p.m. 
740 p.m. 
:00 p.m. 
:20 p.m, 
:40 p.m. 
:00 p.m. 
720 p.m. 
:40 p.m. 
:00 p.m. 
:20 p.m. 
:40 p.m. 
700 p.m. 
:20 p.m. 
:40 p.m. 
:00 p.m, 
:20 p.m. 
:40 p.m. 
:59 p.m. 


:20 a.m. 
40 a.m. 
:00 a.m. 
720 a.m. 
740 a.m. 
:00 a.m. 
720 a.m. 
740 a.m. 
:00 a.m. 
:20 a.m. 
740 a.m. 
:00 a.m. 
:20 a.m. 
:40 a.m. 
:00 a.m. 
20 a.m. 
740 a.m. 
:00 a.m, 
:20 a.m. 
740 a.m. 
:00 a.m. 
:20 a.m. 
:40 a.m. 
700 a.m. 
:20 a.m. 
:40 a.m. 
700 a.m. 
:30 a.m. 
740 a.m. 
700 a.m. 
:20 a.m. 
:40 a.m. 
:00 a.m. 
:20 a.m. 
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Section 


(25) 
(25)%8 
(25)8 
(25)38 
(25) 
(25) 
26% 
2617 
2618 
96% 
26 
267% 
2615 
275 
2715 
271- 
274 
27" 
Q714 
(278) 
(27.5%) 
9g.08) 
9803) 
(28.5%) 
992 
99" 
9911 
99u 
994 


30” 
307 
307° 
30° 
30° 
30° 
31° 
31° 
31° 
318 
gi" 
32" 
397 

(32°) 

(32°) 

(32") 


TABLE 1.—OcEAN DatTa—(Continued) 


Position 
North West 
latitude longitude 
Sept. 4, 1908 
30° 2672 116° 42 
30 27.7 116 «44.9 
30 29.0 LLG! er 
30 30.3 16 6:0 
30 31.5 116 «46.5 
30 32.3 116 69 
30 34.7 116 8.0 
30 36.5 116 89 
30 37.7 116 9.5 
30 39.1 116 10.1 
30 40.7 116 10.9 
30 42.2 116 TES. 
30 43.8 116) 123; 
30 45.2 116 13.0 
30 46.5 116 13.6 
30 48.0 116 14.2 
380 49.1 116 14.8 
30 50.6 116 15.5 
30 52.2 116 16.2 
30 53.6 116 17.0 
30 55.1 116 17.5 
30 56.6 116 18.2 
30 56.8 116 20.7 
30 58.9 116 22.5 
31 (0.3 116 23.5 
31 2.6 116 24.7 
31 3.6 116 25.2 
31 4.8 116 25.9 
381 6.5 116 26.7 
Sept. 5, 1908 

31 8.2 116 27.8 
ol (9:7 116 28.7 
palais) 116 29.7 
31 13.2 116 30.7 
31 14.7 116 31.4 
31 16.0 116 32:3 
31 17.6 116 33.3 
Bl 1932 116 34.2 
31 20.7 116 35.0 
31 22.2 116 35.9 
31 23.7 116 36.6 
31 25.4 116 37.7 
31 27.0 116 38.6 
31 28.5 116 39.5 
31 30.2 116 40.5 
Sal BiG 116 41.2 
31 33:2 116 42.1 
31 35.7 116 43.3 
31 38.0 116 44.7 
31 40.1 116 45.7 
381 41.5 116 46.5 
31 44.1 116 48.0 
31 46.1 116 49.0 
31 47.7 116 49.7 
31 50.1 116 51.0 
381 50.7 116 51.3 
31 52.2 116 52:1 
31 53.8 116 53.0 
31 55.6 116 53.8 
31 57.8 116 55.0 
32 «60.0 116 56.1 
32 «621.8 116 57.1 
382 «3.2 116 57.7 
32 «64.6 116 58.5 


Depth 
in 


Temper- 


ature 


in centi- 


meters grade 


DAP WOH PADOWPAWDOOWAONDENUADDNHARNDSOS SOSCONDATH AWWA RORWAOHOOIDROOROS 


Specific gravity 


0° 


4°0 


1725 


17°5 


2428 
2445 
2436 
2427 


[ Vou. 15 


Salinity 
S$ °/o0 


33.79h 
33.71h 
33.52h 
33.73h 
33.42h 
33.61h 
33.54h 
33.65h 
33.85h 
33.70h 
33.58h 


33.73h 
33.86h 
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Water 
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number 


852 
853 
854 
855 
856 
857 
858 
859 
860 
861 
862 
863 
864 
865 
866 


867 
868 
869 
870 
871 
872 
873 
874 
875 
876 

77 
878 
879 
880 
881 
882 
883 
884 
885 
886 
887 
888 
889 
890 
891 
892 
893 
894 
895 
896 
897 
898 
899 
900 
901 
902 
903 
904 
905 
906 
907 
908 
909 
910 
911 
912 
913 
914 
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740 p.m. 
:00 p.m, 
:20 p.m. 
:40 p.m. 
:00 p.m. 
:20 p.m, 
:40 p.m. 
:00 p.m. 
:20 p.m. 
740 p.m. 
200 p.m, 
:20 p.m. 


:00 a.m. 
:20 a.m. 
:40 a.m. 
700 a.m. 
7:20 a.m. 
40 a.m. 
200 a.m. 
:20 a.m. 
:40 a.m. 
:00 a.m. 
7:20 a.m. 
:40 a.m. 
:00 a.m. 
:20 a.m. 
740 a.m. 
700 a.m. 
:20 a.m. 
:40 a.m. 
705 a.m. 
7:20 a.m. 
740 a.m. 
715 a.m. 
:40 a.m. 
:00 a.m. 
:05 a.m. 
710 a.m. 
7:20 a.m. 
:27 a.m. 
:40 a.m. 
700 a.m. 
2:20 a.m. 
740 a.m. 
:00 a.m. 
:20 a.m. 
740 a.m. 
:01 p.m. 
:20 p.m. 
:40 p.m. 
:00 p.m. 
:20 p.m. 
:40 p.m, 
:00 p.m. 
:20 p.m. 
:40 p.m. 
:00 p.m, 
:20 p.m. 
:40 p.m. 
:20 p.m. 


TABLE 1.—OcEAaN DatTa—(Continued) 
Specific gravity 


Position Temper- 
Depth ature 0° L750) ate 
North West in in centi- 8 s 
Section latitude longitude meters grade 4°0 17°5 4°0 
Sept. 5, 1908 

36, 32° 614 116° 59/2 0 18°6 2707 2574 2414 
(36,5) 32° 7.5 117.—s 0.1 0 18.8 2717 2583 2418 
(36,) 32 «8.5 aT LORS: 0 18.6 2688 2559 2397 
(36,) 32 105 D7 ALG 0 18.2 2715 2581 2432 
(36.5,) 32 12.2 117 2.5 0 16.4 2708 2574 2468 

37, 32 13.5 1173.0 0 16.4 2712 2578 2473 

37, 32) 15:0 IY Beh 0 18.0 2697 2564 2419 

Bis 32) 17.2 117 ~=—5.0 0 16.8 2703 2570 2454 
(37,) 32 19.8 17 «16:0 0 16.0 2695 2562 2464 
(37,4) 32 22.2 1 We ae) 0 15.7 2707 2574 2483 

38, 32 24,2 117 «8.0 0 16.0 2693 2560 2463 

38, 32 26.5 nly bEYA 0 17.4 2699 2566 2435 
(38), 32 28.7 T= BOT 0 19.0 2689 2556 2387 
(38), 32 31.0 117 “(10.5 0 19.6 2706 2573 2386 
(38,) 32 33.3 alaly/ alalyisy 0 19.0 2696 2563 2393 

Feb. 19, 190 

(39,) 32 38.0 117 14.0 0 13.5 2678 

39, 32 37.3 117 15.3 0 MBIA) sceeeexs 
(39,) 32 38.0 117 17.4 0 13.5 2679 

40, 32 38.2 117 20.6 0 13.4 2674 

41, 32 38.8 117 23.5 0 WS R4y aenccse: 

41, 32 39.2 117 25.6 0 13.5 2666 

42. 32 39.6 117 28.4 0 13.5 2669 

42. 382 40.3 117 30.8 0 UB34: Meets 

43, 32 40.7 117 33:2 0 13.4 2688 

43, 32 41.0 117 (35.6 0 13.5 2688 

43. 32 41.2 117 36.9 0 13.4 2693 

43, 32 41.3 V7 37.2 0 13.4 2706 

44. 32 41.3 117 (38.1 0 13.6 2697 

44, 32 41.4 117 38.8 0 13.5 2701 

44, 32 41.5 U7 “3933 0 EG ceases 

44, 32 41.5 117 39.7 0 13.6 2694 

44, 32 41.5 Naly/ Bhs )ey/ 0 13.6 2690 

44, 32 41.5 117 39.7 0 13.5 2695 

44, 32 41.5 117 39.7 0 13.5 2693 

44. 32 41.5 117 39.7 0 NGSROYE J epee 

44, 32 41.5 117 39.7 0 13.5 2691 

44. 32 41.5 ile) Bhar 0 W336, seks: 

44. 32 41.5 117 39.7 0 13.6 2686 

44, 32 41.5 7 3937, 0 13.6 2680 

44. 32 41.5 LT, SOs LBD 9.1 2748 

44. 32 41.5 117 (39.7 92 10.4 2739 

44, 32 41.5 VATS ONT 0 WSET  esteoss 

44, 82 41.5 117 39.7 46 12.1 

44. 32 41.6 117 40.6 0 ajay / 

44.5, 32 42.0 117 «42.5 0 State Percesreon a eeeece eee 

45, 32 42.2 117 44.2 0 ARS Alckee occtee | oe eee 

45, 32 42.6 117 +45.8 0 Br Oi aioe eescoety ereseeee 

46, 32 42.9 117 ‘47.8 0 A 2 a ee ee eee oe 

46, 32 43.2 117 + 49.6 0 14 Oe (Wie, JS Gee: 

46.5, 32 43.6 W7 52.5 0 14.2 2686 2496 

47, 32 43.9 117 +53.6 0 14.6 2696 2497 

47, 32 44.2 W177 55.2 0 14.3 2684 2492 

47, 32 44.5 117 56.8 0 14.3 2693 2502 

48, 32 44.9 117 59.0 0 14.2 2687 2498 

48, 32 45.2 118 0.8 0 14.3 2698 2505 

48.5, 32 45.5 118 «2.5 0 14.4 2688 2493 

49, 32 45.9 118 4.6 0 14.3 2695 2503 

49, 32 46.2 118 6.9 0 Otc a Le a rea 

50, 32 46.5 118 «(9.7 0 14.1 2700 2567 2512 

50, 32 46.8 eS Ors 0 14.1 2688 2555 2500 

50, 32 47.2 128 12.1 0 We 2700 2568 2520 

51, 382 47.4 118 14.8 0 13.9 2682 2550 2498 

510 32 47.8 118 16.0 0 13.7 2695 2562 2514 


Salinity 
8 °/o0 


33.69h 
33.81h 
33.45h 
33.79h 
33.70h 
33.75h 
33.57h 
33.64h 
33.54h 
33.69h 
33.52h 
33.59h 
33.47h 
33.68h 

3.55h 


33.43h 
33.55 
33.40h 


33.38h 
33.54h 
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Water 
sample 
number 


915 
916 
917 
918 
Cute) 
920 
921 
922 
923 
924 


925 
926 
927 
928 
929 
930 
931 
932 
933 
934 
935 
936 
937 


A~AVUF BR RCo cCo CoP DON eee LT 


H 


a 
oo WO 


o 


© CO 57 OF OF OT 


:59 p.m. 


2:50 a.m. 
:00 a.m. 
:00 a.m. 
700 a.m. 
:00 a.m. 
:00 a.m. 
:00 a.m. 
700 a.m. 
720 a.m. 
740 a.m. 
:00 a.m. 
720 a.m. 
740 a.m, 
700 a.m. 
:20 a.m. 
740 a.m. 
:00 a.m. 
720 a.m. 
:40 a.m. 
:01 p.m, 
:20 p.m. 
:40 p.m. 
:00 p.m. 
:20 p.m. 
:40 p.m. 
:00 p.m. 
:20 p.m. 
:40 p.m. 
:00 p.m. 
:20 p.m. 
740 p.m. 
:00 p.m. 
:20 p.m. 
740 p.m. 
:00 p.m, 
:00 p.m. 
:00 p.m. 


:00 a.m. 
:00 p.m. 
745 a.m. 
245 a.m. 
:00 p.m. 
200 a.m. 
700 a.m. 


:24 a.m. 
215 a.m. 
715 a.m. 
35 a.m. 
715 a.m. 
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TABLE 1.—OcEAN Data—(Continued) 


Position 
North West 
latitude longitude 
Feb. 19, 1909 
32° 4872 118° 18/0 
82 48.4 118 19.3 
32 48.7 118 21.1 
32 49.0 118 23.1 
32 49.0 118 23.1 
32 49.0 118 23.1 
382 49.0 118 23.1 
32 49.0 118 23.1 
32 49.0 118 23.1 
32 49.0 178. 23:1 
Feb. 20, 1909 
32 49.0 118 23.1 
382 49.0 178 23.1 
382 49.0 118 23.1 
32 49.0 118 23.1 
32 49.0 118 23.1 
32 49.0 118 23:1 
32 49.0 118 23.1 
32 48.6 118 20.2 
82 48.5 118 19.5 
32 48.3 118 17.4 
32 48.0 118 15.1 
32 47.6 118 12.4 
32 47.3 Wane She 
32 46.8 118 6.4 
32 46.4 118 3.8 
32 46.1 118 «1.5 
32 45.6 117 +(58.6 
2 45.2 117 55.0 
32 44.9 inW/ Bsyal 
32 44.5 117 =+50.0 
32 44.1 117 47.3 
32 43.8 117 «44.5 
32 43.3 117 441.5 
2 42.9 117 ‘138.3 
82 42.5 17 350 
32 42.2 1G) 13228) 
32 41.7 17 29:3 
32 41.3 17 26:1 
32 41.0 117 23.9 
32 40.8 117 22.3 
32 40.6 117 (20.6 
32 40.2 Maky( “Alyécts! 
32 38.8 117 ‘16.5 
32 39.4 117 14.2 
32 42.0 117 +14.0 
32 43.0 V7 13.5 
32 43.0 lal, aly) 
June 8, 1909 
32 51:7 MT SO) 
32 51.7 117 18.0 
June 9, 1909 
32 51.7 a ESO 
32 51.7 117 ‘18.0 
June 10, 1909 
32 DL 117 18.0 
June 11, 1909 
82 51.7 117 18.0 
June 14, 1909 
oe OL aT iran 
June 15, 1909 
32 39.4 117 ‘13.5 
32 37.1 117 14.5 
32. 42.0 L AOTS 
32 43.8 V7 22.1 
32 47.4 117 26.2 


Temper- 
Depth ature 
in in centi- 
meters grade 


0 13°6 
13. 
13. 
13. 
13. 
13 
13. 
13. 
13. 
13 


12. 
13. 
13. 
13. 
13. 
12. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13 
13. 
13. 
14. 
14. 
14. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
138. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
14. 
14. 
14 


18. 
18. 


18. 
18. 


COMPRAR BRO 


SCHWNWARDADDDAARARARDHOOCAIBDRBRUNUNERRACOCCOOCOM 


nam fb 


ecosseo fF FF SSE SS SCSSSoSSSSCSOSCSCSCOCSCSOS OOS OOOO OO COCO O OC COCO C OO COCO OC COCO 
= 
io) 
© oc 


WoOHOS 


Specific gravity 
0° UW / Sis t° 


Ss Ss 

4°0 17°5 4°0 
2680 2548 2503 
2693 2560 2515 
2684 2552 2511 
2688 2551 2510 
2686 2553 2513 
2684 2551 2510 
2680 2548 2507 
2690 2557 2521 
2697 2564 2531 
2686 2553 2520 

2557 

2567 

2560 
2680 2548 2506 
2688 2555 2514 
2692 2559 2519 


2696 2: 

2685 2552 2498 
2688 2555 2506 
2692 2559 2513 
2686 2553 2505 


2692 2559 2515 
2689 2556 2511 
2692 2559 2510 
2673 2541 2491 
2664 2532 2483 
2677 2545 2499 
2692 2559 2510 
2665 2532 2492 


2667 25385 2479 
2697 2564 2506 
2694 2561 2508 
2727 2592 2444 
2709 2575 2421 
2712 2578 2418 
2720 2586 2426 
2706 2573 2408 
27138 2579 2415 
2712 82578 2412 
2719 2585 2464 
2714 2580 2460 
2717 =25838 = 2461 
2715 2581 2442 
2715 2581 2430 


[ Vou. 15 


Salinity 
S °/o0 


33.35h 
33.52h 
33.40h 
33.39h 
33.43h 
33.40h 


a 
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TABLE 1.—Ocran Data—(Continued) 
Specific gravity 


Position Temper- 
Water Time =A M!UY“— Depth ature o° 17°5 t° 
sample of North West in incenti- S Ss 8 Salinity 
number day Section latitude longitude meters grade 4°0 ally (ctsy 4°0 S 9/00 
June 15, 1909 


974 10:35am. 42,5 32° 49/2 117° 28°8 0 18°93 2717 2583 2431 33.81 


975 10:55am. 42,, 82 50.8 117 30.8 0 18.3 2713 2579 2427 33.76 
976 11:15 a.m. 42.545 32 52.2 117 32.5 0 18.5 2708 2575 2418 33.70 
977 12:40 p.m. 42,5 32 51.5 1 7e 530! Ged Go we ceceeze 2740 2605, “2.2 34.10K 
978 1:10pm. 42,, 32 51.0 We 2928 IB 5ie eee 2737 ©2602 34.06K 
979" WeSpm: 42:, 32 51.2 ily Paws RY eee 2714 2580 33.78K 
980 1:30pm. 42,, 32 51.5 117 28.4 O 18.2 2713 2579 2429 33.76 
June 16, 1909 
981 3:36pm. 42,, 32 52.1 UN BeBe 0" eases 2760 2624 ........ 34.35K 
982 4:00pm. 42,, 32 51.9 7, (32:3 0) ~19k4. 2708" (25745 92895:— 38270 
983 4:05pm. 42,, 32 561.9 TY ole5s Von0N eee ADO 26200 eee 34.34K 
984 6:10 p.m. 42.5 32 51.7 Lay (SBI 0 19.0 2708 2574 2405 33.70 
985 7:30 p.m. 42,, 32 50.9 iale/ Byles} 0 18.8 2711 2577 2412 33.74 
June 19, 1909 
986 5:40pm. 39, 32 37.1 117 14.5 O 17.4 27387 2602 2473 34.06 
June 21, 1909 
987 5:36pm. 42, 32 52.8 117 32.2 0 18.5 2708 2574 2419 33.70 
988 5:36pm. 42), 32 52.8 To 2s2, 460K eee 2764 2628  ........ 384.40K 
989 6:00pm. 42,5 32 52.0 Tale? aS} loa See 2745 2610 34.16K 
990 6:15pm. 424, 32 51.8 AT 302; (2%, See 2751 2615) Yee 34.24 
991 6:36pm. 42,, 32 51.8 117 29.9 185 9.1 2755 2619 2656 34.29K 
992 6:45 p.m. 42.5 32) 51:7 117 29.7 0 18.4 2706 2573 2417 33.68 
993 6:45 p.m. 42,, 32 51.7 LAT 29:7 92 MOWSS eee) (ieee ee ee K 
994 8:20pm. 43,5 32 52.1 aly? BRyal 0 16.3 2705 2572 2467 33.66 
June 22, 1909 
995 4:40am. 43, 32 53.2 117 36.5 OSES eZ TOG 2573 e421 S368 
996 6:20a.m. 43,, 32 52.8 WL7 35.7 0 7.9 2704 2571 2428 33.65 
June 23, 1909 
997 4:45am. 42, 32 52 117 30 0 17.5 2705 2572 2489 33.66 
998 6:00a.m. 42,, 32 52 aly Bio) 185 9.6 2733 2598 2627 34.01K 
999 6:00 a.m. 42,, 32 52 117 30 0 aly ats) 2704 2571 2436 33.65 
1000 8:00am. 42,5 32 52 117 30 0 d7.6 2701 2568 2433 33.61 
June 24, 1909 
1001 3:45 p.m. 42., 32 52 117 +30 0 18.4 2705 2572 2417 33.66 
1002 3:55 p.m. 42,5 32 52 117 30 640) Ge 2750 DCW re 34.22K? 
1008 4:50 p.m. 42,, 32 52 ity Bi) 460) 25.5 2764 PAs) eee 34.40K 
1004 5:15 p.m, 42,5 32 52 alee Bio) 0 17.9 2705 2572 2430 33.66 
1005 5:50pm. 42,, 32 52 117 30 COB) 0 Gapceoen Zion S2629 5 wees 84.41K 
1006 6:05pm. 424, 32 52 117 +30 Pai On eeecnee 2760 2624  ........ 34.35K 
1007 6:30 p.m. 42,5 32 52 117 30 0 alent) 2705 2572 2430 33.66 
1008 7:10pm. 42, 32 52 117 30 0 417.6 2710 2576 2442 33.73 
1009 8:25p.m. 42,9 32 52 117 +30 0 17.5 2707 #2574 2441 33.69 
June 25, 1909 
1010 3:47pm. 42,, 32 52 30 460 ee 2764 2628 ........ 34.40K 
1011 3:55 p.m. 420 32 52 3.0) 0 17.95 2711 2577 2434 33.74 
1012 4:07pm. 42, 32 52 117 30 300k ee eee 2763 (2627 ses 34.39K 
1013 44:25pm. 42,, 2 52 117 30 275 8.1 2764 2628 2680 34.40K 
1014 4:44 p.m. 42 382 52 alaliye “S{0) AGO!S ss 27638 OXIA eee 34.39K 
1015 6:15pm. 42), 32 52 117 30 0 17.7 2704 2571 2482 33.65 
1016 7:00pm. 42,, 32 52 117 +30 0 17.7 2720 2586 2449 33.85% 
1017. 7:45pm. 42,5 32 52 Wale Bi) alee ae Dayal 2432 33.65 
1018 8:45 p.m. 42,5 32 52 117 30 0 17.6 2702 2569 2435 33.63 
June 28, 1909 
1019 4:30pm. 42,, 32 52 TE 83.0) 0 19.2 2707 2574 2400 33.69 
1020 4:43pm. 42,, 32 52 117 30 U0) Ee GW 9) 26a eee 34.44 
1021 6:00pm. 42,5 32 52 117 +50 SOD, Gees 208m) 26220 34.32K 
1022 6:25 p.m. 42.0 382 52 117 30 19e 2710 2576 2402 33.73 
1023 7:18pm. 42, 32 52 117 30 Oe 2707 2574 2404 33.69 
1024 8:55pm. 42,, 32 52 117 +30 iG), 2708 2575 2405 33.70 


0 

0 

0 
June 29, 1909 
1025 5:32am. 42), 32 52 117 30 0 , 
1026 6:35a.m. 42,, 32 52 117 30 Oy uss 
HOD Veelie COs) (40); a88 517 117 180) 0 
June 30, 1909 
1028 10:35am. (40), 32. 51.5 ET ESIOST 0 
1029 11:00a.m. (40),, 32 51.5 117 22.3 0 
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Water 
sample 
number 


10380 
1031 
1032 
1083 
1084 
10385 
1036 
1087 
1088 
1039 
1040 
1041 
1042 
10438 
1044 
1045 
1046 
1047 
1048 
1049 
1050 
1051 
1052 
1053 
1054 


1055 
1056 
1057 
1058 
1059 
1060 
1061 
1062 
1063 
1064 
1065 
1066 
1067 


1068 
1069 
1070 
1071 
1072 
1073 
1074 
1075 
1076 
1077 
1078 
1079 
1080 
1081 
1082 
1083 
1084 
1085 
1086 
1087 
1088 
1089 
1090 
1091 


12: 


12: 
205 p.m. 


10 


:51 a.m. 
:11 a.m. 
:40 a.m. 
57 a.m. 
:20 a.m. 
:00 a.m. 
:20 a.m. 
:40 a.m. 
:00 a.m. 
:20 a.m. 
:40 a.m. 
:00 a.m. 
720 a.m, 
:40 a.m. 
:10 a.m. 
:43 a.m. 
:00 a.m. 
:20 a.m. 
:40 a.m. 
2:01 p.m. 
2:40 p.m. 
740 p.m. 
700 p.m. 
:10 p.m. 
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Section 


41,, 
41,5 
42,5 
42.5 
43,5 
43.0 
44,, 
4515 
451, 
46,, 
46,5 
471 
471 
48,, 
48,, 
49,5 
49,5 
5045 
5010 
5040 
50 
51io 
5240 
5210 
5340 


ake 
5810 
5310 
5310 
5310 
5310 
525.5 
5210.5 
52s 
52% 
5219 
Bi 
53, 


5210 
52h 
5210 
5249 
52410 
515i 


TABLE 1.—OcEraN DatTa—(Continued) 


Position 
North West 
latitude longitude 
June 30, 1909 
32° 5153 117° 24'8 
32 51.2 17 27.4 
82 51.2 117 29.9 
32 51.1 117 32.4 
32 51.0 117 35.0 
32 50.9 117 37.4 
32 50.8 117 40.0 
32 50.7 117 42.7 
32 50.5 117 «(45.5 
32 50.4 117 +48.1 
32 50.4 117 50.8 
32 50.3 117 53.4 
32 50.2 117 56.2 
32 50.1 117 59.0 
32 50:1 118 1.7 
32 50.1 Haley Bll 
32 49.8 118 5.4 
32 49.6 Sie AEG 
32 49.5 118 9.7 
32 49.4 118 11.9 
32 49.3 118 14.1 
32 49.2 118 16.3 
32 49.2 118 18.5 
32 48.8 118 20.3 
32 49.1 118 23.0 
July 1, 1909 
32 49.1 118 23.0 
32 47.8 118 23:3 
32 47.6 118 25.0 
32 47.8 118 26.2 
32 47.7 118 26.3 
32 48.1 118 265.7 
32 47.5 118 21.8 
32 52.5 118) (21.5 
32 52.0 118 21.5 
32 52.0 118 21.5 
32 52.0 118 21.5 
32 52.0 118 21.5 
32 54.0 118 26.0 
July 2, 1909 
32 48.6 118 20.4 


From 4:50 to 7:15 a.m. 
the boat drifted from 
the above position to 
the following position 


32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 


48.0 
47.2 
47.4 
47.0 
46.5 
46.0 
45.5 
45.0 
44.5 
44.5 
43.5 
43.0 
42.5 
42.0 
41.6 
41.2 
41.2 
40.7 
40.0 


118 17.5 
118 16.9 
118 13.5 
118 10.2 
118 6.9 
118 3.5 
118 0.2 
117 56.8 
W17 53.5 
117 50.0 
117 46.9 
117 43.4 
117 40.2 
117 36.8 
117 34.2 
117 32.3 
117 32.3 
117 27.3 
117 26.0 


Depth 
in 
meters 


Moooo0o00ooo coocoocoocococooscococoocococooococ5[“ 


aooococoocococooooococoo0ocoecoocoocsoeso onc: 


Temper- 
ature 

in centi- 
grade 


HH 
© 
aaOO 


= 

. . . C) 

WDEONNMN OU ADAWDUWWADOOWDAOCHwWOACNHWAAA®W 
C Ot 


oO oO 


oO 


or 


Oo 


it 


ol 


H 
i | 
WCAAMNAMWAWAMNMANALWNWOASCWDARAARBAD & 


Specific gravity 


0° 


2714 
2720 
2714 
2704 
2710 
2715 
2698 
2702 
2700 
2705 
2708 
2712 
2706 
2715 
2716 
2715 
2722 
2714 


2720 


L725 


2572 
2574 
2578 
2573 
2581 
2582 
2581 
2588 
2580 
2586 


[ Vou. 15 


Salinity 
S °/o0 


1915] 


Water 
sample 
number 


1092 
1093 
1094 
1095 
1096 
1097 
1098 
1099 
1100 
1101 


1102 


1103 
1104 
1105 
1106 
1107 
1108 
1109 


1110 
1111 


1112 
1113 
1114 
1115 
1116 
1117 
1118 
1119 


1120 
1121 
1122 
1123 
1124 
1125 


1126 


1127 
1128 


1129 
1130 


1131 
1132 


1133 
1134 


1135 
1136 


1137 
1138 
11389 
1140 
1141 
1142 
1143 
1144 
1145 


a 


iy 
pore 


fete 
WOOAMNED HoOIAMTP Mp 


10: 


HH 
bo bo 


bo bo 


SW OH W171 O11 


RPOAAA UE 


OT OTH He He CO G9 CO bo 
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200 a.m. 


26 a.m. 


:00 a.m. 
730 a.m. 


:00 a.m. 
:30 a.m. 


715 p.m. 
:00 p.m. 


:01 p.m. 
730 p.m. 


:00 p.m. 
:30 p.m. 


:45 a.m, 
730 a.m, 
740 a.m. 
710 p.m. 
:00 p.m, 
00 p.m. 
:30 p.m. 


750 a.m. 
:15 p.m. 


:28 a.m. 
715 a.m. 
215 a.m. 
:28 a.m. 
:01 p.m. 
743 p.m. 
217 p.m. 
736 p.m, 


246 a.m. 


:21 a.m 
:00 a.m. 
:00 a.m. 
:05 a.m. 


00 a.m, 


740 a.m. 
200 a.m. 
:20 a.m. 
740 a.m. 
700 a.m, 
:20 a.m. 
740 a.m. 
200 a.m. 
:20 a.m. 


Section 


41, 


TABLE 1.—OcEAN Data—(Continued) 


Position 
North West 
latitude longitude 
July 2, 1909 
32° 40/0 117° 26:0 
82 40.0 117 26.0 
32 40.0 117 26.0 
32 40.0 117 26.0 
32 37.1 117 14.5 
32 41.0 117 13.9 
32 42.1 DUT VAs 
32 42.9 117 12.9 
32 42.9 alaly¢ sala y/ 
32 42.6 eT eLO ET 
July 3, 1909 
32 42.6 LET VOL, 
July 7, 1909 
32 52.0 117 30.0 
32 52.0 117 30.0 
32 52.0 117 30.0 
32 53.2 117 20.0 
382 53.2 117 20.0 
32 53.2 117 20.0 
32) 53.2 117 20.0 
July 8, 1909 
32 52.0 117 19.2 
382 52.1 117 18.4 
July 9, 1909 
32 52.3 117 20.0 
32 62.3 117 20.0 
32 52.3 117 20.0 
32 52.3 117 20.0 
32 52.3 117 20.0 
32 52.3 117 (20.0 
32 52.3 117 20.0 
32) 52.3 117 20.0 
July 10, 1909 
32 52.3 117 20.0 
32 53.0 117 18.0 
32 53.0 117 18.0 
32 53.0 117 18.0 
32 51.8 117 17.2 
32 51.8 alalye aly? 
July 14, 1909 
32 51.8 A Tee 
July 15, 1909 
32 51.8 17.2 
32 50.9 117 16.5 
July 16, 1909 
32 51.8 117 17.2 
32 50.9 117 “(16.5 
July 19, 1909 
32 50.9 117 ~(16.5 
July 22, 1909 
32 50.9 117 ‘(16.5 
July 25, 1909 
32 51.8 ale alii 
32 50.9 17 16:5 
July 27, 1909 
382 50.9 117 ‘(16.5 
32 51.8 aly algees 
Aug. 31, 1909 
32 511 117 + 16.7 
32 50.1 117 19.9 
32 49.7 117 21.8 
32 48.5 117 25.5 
32 47.7 117 28.2 
382 46.8 117 30.8 
32 46.0 ililivf BRS 
82 45.1 117 ‘36.4 
32 44.3 17 38:9 


Depth 
in 
meters 


0 


Temper- 


ature 


in centi- 


grade 


20°4 
20. 
20 
20. 
18. 
lifts 
16 
18. 
18. 
20. 


21. 


19. 
i). 
alts)s 
ils)e 
19K 
iG )e 
19 


110). 
OK 


18. 
18. 
18. 
18. 
UG). 
18. 
Siac 
19. 


18. 
19 
19 


oO 


oOPRWHORDS Oo BROMOt MH wWHoL 


oto 


SCONDHNWMOH CDHOMDOAAwW-~1 


H 
eo} 
Orb 


bo 
o 
Proaqwlm on ooo bo 
oO 


Specific gravity 


0° 
Ss 


4°0 


2716 
2713 
2711 
2709 
2717 
2725 
2721 
2728 
2735 
2762 


2793 
2718 


2722 
2712 
2720 
2712 
2713 
2716 


2717 


2711 


2713 
2706 
2705 
2720 
2707 
2709 
2711 
2709 
2710 
2718 
2713 
2716 
2717 
2716 
2713 


2715 
2714 


2718 
2718 


2716 
2716 


2706 
2707 


17°5 


SS) 


1725 


Do bo bo 
oro or 

=~100 
“10 bo 


2626 


=] 


DS bo DS £9 
SOT OT OF 


8 


bo BS DO bO bo bo 


OST OU OT OL OT OT 
WwWNMoORGD 


mom~1m~1 


Ss 


t° 


4°0 


2376 
2379 
2382 
2377 
2431 
2451 
2468 
2450 
2444 
2419 


2419 


2414 
2416 
2409 
2414 
2402 
2400 
2396 


2407 
2392 


2419 
2407 
2412 
2427 
2403 
2411 
2411 
2406 


2409 
2410 
2408 
2409 
2390 
2389 


Salinity 
S °/o0 


33.80 
33.76 
33.74 
33.71 
33.81 
33.91 
33.86 
33.95 
34.04 
34.37 


34.76 


33.83 
33.87 
33.75 
33.85 
33.75 
33.76 
33.80 


33.81 
33.74 


33.76 
33.68 
33.66 
33.85 
33.69 
Sonu 
33.74 
33.71 
33.73 
33.83 
33.76 
33.80 
33.81 
33.80 


33.76 


33.79 
33.78 


33.83 
33.83 


33.80 
33.80 


33.68 
33.69 
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Water 
sample 
number 


1146 
1147 
1148 
1149 
1150 
1151 
1152 
1153 
1154 
1155 
1156 
1157 
1158 
1159 
1160 
1161 
1162 
1163 
1164 
1165 
1166 
1167 
1168 
1169* 
1170* 
ilalic(ile? 
1172* 
1173 
1174* 
1175 
1176* 
ulalyfefie 
1178* 
ilalirAs}s 
1180 
1181* 
1182* 
1183* 
1184 
1185 
1186 
1187 
1188 
1189 
1190 
LTO 
1192 
1193 
1194 
1195 
1196 
1197 
1198 
1199 


1200 
1201 
1202 
1203 
1204 
1205 
1206 


10: 


OCOOMDMDMAWARAAHN 


| all alll aol 
AAAAMIUM HDS SP PWWWWWWDNHNNDNNDNHHH HHH Hee ee pte pp Dp 
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Section 


44, 
45, 
45. 
46, 
47. 
47, 
48, 
48, 
49, 
49, 
50. 
50, 
50, 
51, 
51, 
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5814 
531 
53, 
534 
93 
53 
o3n 
53u 
531 
58u1 
o31 
534 


D449 
D4i0 
S4io 


TABLE 1.—OcraN Data—(Continued) 


Position 

North West 

latitude longitude 
Aug. 31, 1909 

32° 4315 117° 41/8 
32 42:7 117 (44.5 
32 41.7 117 (47.3 
32 40.9 117 50.2 
32 40.0 U7 52:9 
32 39.2 117 (56.6 
32 38.4 117 58.3 
32 37.6 118 0.8 
32 36.9 118 3.2 
32 38.5 118 5.3 
382 40.2 118) 6 
32 42.0 118 10.0 
32 43.4 118 12.0 
32 45.0 118 14.0 
32 46.7 118 16.1 
32 48.2 118 18.1 
32 50.0 118 20.6 
32 51.6 118 22:5 
32 53.1 118 24.5 
82 53.1 118 24.5 

2 bau 118 24.5 
32 53.1 118 24.5 
32 63.1 118 24.5 
32 53.1 118 24.6 
32 53.0 118 24.6 
32) 53.0 118 24.7 
32 52.9 118 24.7 
32 53.1 118 24.5 
32 52.8 118 24.8 
32) Sedu 118 24.5 
32 52.8 118 24.8 
382 52.7 118 24.9 
32 52.6 118 24.9 
32 52.6 118 25.0 
32 53.1 118 24.5 
382 52.5 118 25.0 
32 52.5 118 25.1 
32 52.4 118 25.2 
32 53.1 118 24.5 
32 53.1 118 24.5 
32 53.1 118 24.5 
382 53.1 118 24.5 
32) Dail 118 24.5 
a2 ool 118 24.5 
Ba) oul 118 24.5 
ae pil 118 24.5 
32 53.1 118 24.5 
382 53.1 118 24.5 
32 52.9 118 23.4 
32 51.3 118 21.9 
32 50.2 118 21.0 
32 48.5 118 21.8 
382 49.0 118 23.8 
32 49.0 118 23.8 

Sept. 1, 1909 

32 49.0 118 23.8 

2 47.8 118 24.5 
32 47.7 118 25.8 
32 47.3 118 27.3 
32 48.0 118 28.3 
32 48.8 118 30.4 
32 50.0 118 31.3 


*Sample taken from rowboat off San 
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1/3 
16. 
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16. 
18. 
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Clemente Island. 


Specific gravity 


0° 


2702 
2695 
2724 
2703 
2703 


17°5 


17°5 
2558 
2546 


2549 
2547 


[ Vou. 15 


Salinity 
9/00 


33.49h 
33.33h 
33.37h 
33.34h 


33.88h 


33.81hK 
34.00hK 
33.56h 
33.50hK 
33.80h 
33.75h 
33.76h 
33.68h 


1915] 


Water 
sample 
number 


1207 
1208 
1209 
1210 
1211 
1212 
1213 
1214 
1215 
1216 
1217 
1218 
1219 
1220 
1221 
12229 


1223 
1224 
1225 
1226 
1227 
1228 
1229 
1230 
1231 
1232 
1233 
1234 
1235 
1236 
1237 
1238 
1239 
1240 
1241 
1242 
1243 
1244 
1245 
1246 
1247 
1248 
1249 
1250 
1251 


1252 
1253 
1254 
1255 
1256 
1257 
1258 
1259 
1260 
1261 
1262 
1263 
1264 
1265 
1266 
1267 
1268 
1269 
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20lams 0475 32° 50/4 118° 32/0 0 18°6 2697 
7:22 a.m. 5 Ar 32 50.4 118 32.0 9 
26am. 54, 32 50.4 118 32.0 4 
40am. 551 32 
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TABLE 1.—OcEan Data—(Continued) 


Position Temper- Specific gravity : 
Time It!  ——— Depth ature 17°5 t 
of North West in in centi- 8 s 
day Section latitude longitude meters grade 4°0 eS 4°0 
Sept. 1, 1909 


2564 2404 

2 9.8 2726 2591 2618 

6 11.4 2691 25 

118 33.6 0 18.7 2701 2568 2406 
0 
0 


oi 
oO 
a 


700 a.m. 55,0 32) Dle2 118 35.5 19.2 2719 2585 2410 
:20 a.m. 5510 32 51.2 alas} eB iy45) 19.2 2704 2571 2396 
122 a.m. D510 382 51.2 118 35.5 475 2752 2616) 2aeee 
rae, byEK 32) 512 118 35.5 410 261i pe eee 
740 a.m, 5510 2 51.2 118 35.5 0 2574 2400 
249%asms 15515 32, 51.2 118 35:5 275 2617 2673 
56a.m. 55, 32) 51:2 uals) Bysys)  albys) DG eee 
:00 a.m, 5540 32 51.2 118 735-5 0 2584 2410 
302a.m. 5549 32; 51:2 178 35.5 92 Sen ae ee 
04vasms  5bi5 32 51L2 118 35.5 46 2568 2585 
:24 a.m. 5511 32 53.2 118 36.8 0 2584 2425 
44am. 56, 32 55.2 118 38.3 0 2570 2413 
00am. 56, 32 56.8 118 39.7 0 2574 2434 
20am. 56, SD SOOM eS ct Oky AON EGS) meee mute meas 
40am. 56, 33 = (0.0 118 41.2 0 2565 2434 
:00 a.m. 56.2 33 ~=«0..0 118 41.2 0 2570 2435 
08ia.m. ‘562 33 0.0 118 41.2 550 26280 eee 
:20a.m. 56,. 33 0.0 118 41.2 0 2572 2437 
7:40 a.m. 564. 33) (0.0 118 41.2 0 2553 2414 
43am. 56, 33 0.0 118 41.2 365 252600 eee 
01pm. 56, So) LOLOn ) MSE 4122, 0 2566 2421 
08pm. 56, 338 0.0 118 41.2 275 2526 2672 
:20 p.m. 56,. 33 (0.0 118 41.2 185 2528 2659 
:20p.m. 56, 33 0.0 118 41.2 0 2566 2421 
730 p.m. 56; 33 (0.0 118 41.2 46 2575 2580 
:34p.m. 56, 3a 0:0 118 41.2 18 

:40 p.m. 561. 33 0.0 118 41.2 0 

00 p.m. 56,2 Son OO) als 4162 0 

:20 p.m. 561. 33 (0.0 118 41.2 0 

40pm. 56, 33 14 118 40.0 0 5 

:00 p.m. 55,, Be) ce]! lals) GiGi) 0 25868 a 
:20p.m. 55; Son ee WS S33r 0 2584 2399 
40pm. 545 33 0.0 118 32:5 0 2571 2385 
:00 p.m. 544. 32 58.4 118 31.4 OF 7909) ees sna eee 
20pm. 54, 32 57.0 118 30.2 0 2583 2394 
40pm, 54, 32 55.6 118 28.8 ) FADE) ecco cette - cSeeacte 
:00p.m. (53.5, 32 545 118 27.5 0 2583 2360 
:20p.m. 53,5 32) 52.0 118 26.0 QO) $2088: En se Ease 
700 p.m. 53,5 32 52.0 118 26.0 (Nr PPX CERIN cee eee siases 
=O0;p2m5 7 53i5 32 52.0 118 26.0 0 2585 2392 
700p.m. 53,5 32 52.0 118 26.0 O! S21978 phoces Ree 

Sept. 2, 1909 

:20 a.m. Spiny 32 52.0 118 26.0 0 

s00raam.. | 52s, 32 49.2 118 22.4 0 

720a.m. 53, 32 46.7 118 24.6 0 

:40 a.m. 535 382 44.9 118 26.2 0 

00am. 54, 32 43.8 118 27.7 0 

720 a.m. 54, 32 42.7 118 28.5 0 

-40a.m. 54, 32 42.5 118 30.0 0 

00am. 54, 32 41.8 118 30.8 0 

:20a.m. 54, 2 40.0 118 32.3 0 

40am. 55, 32 38.6 118 34.0 0 

00am. 507 B2 oe 118 37.2 0 

:20a.m. 55, 32) 37.2 118 37.2 0 

740 a.m, 56, 32 34.7 118 38.4 0 

:00a.m. 56, 32 34.6 118 40.0 0 

:20)\am, 5, 32 32.6 118 43.0 0 

40am. 57, 32 30.6 118 46.2 0 

00am. 57, 32 30.0 118 47.4 0 

:20am. 58, 32 28.6 118 48.5 0 


69 


Salinity 
8 °%/o00 


33.57h 
33.92hK 
33.49hK 
33.61h 
33.84h 
33.65h 
34.25hKK 
34.26hK 
33.70h 
34.26hK 
34.26hK 
33.83h 


33.61hK 
33.83h 
33.64h 
33.69h 


34.40hK 
33.66h 
33.43h 
34.37hK 
33.59h 
34.37hK 
34.40hK 
33.59h 
33.71hK 


33.85h 


Water 
sample 
number 


1270 
1271 
1272 
1273 
1274 
1275 
1276 
1277 
1278 
1279 
1280 
1281 
1282 
1283 
1284 
1285 
1286 
1287 
1288 
1289 
1290 
1291 
1292 
1293 
1294 
1295 
1296 
1297 
1298 
1299 
1300 
1301 
1302 
1303 
13804 
1305 
1306 
1307 
1308 
1309 
1310 
1311 
1312 
1313 
1314 
1315 
1316 
ist by 
1318 
1319 
1320 


1321 
1322 
1323 
1324 
1825 
1826 
1327 
1328 
1329 
1330 
1331 
1332 


WOOO WOW MAWAWAAWU WW WWAWAAD OO OT iS Co CO CO £9 PO DS 9 DO DO HS I et et et 


of 
day 


740 a.m. 
:00 a.m. 
:20 a.m. 
:40 a.m. 
:00 a.m. 
209 a.m. 
:17 a.m. 
730 a.m. 
730 a.m. 
737 a.m. 
:40 a.m. 
243 a.m. 
700 a.m, 
:20 a.m. 
:40 a.m. 
:01 p.m. 
720 p.m. 
:37 p.m. 
:40 p.m. 
740 p.m. 
743 p.m. 
:46 p.m. 
749 p.m. 
:00 p.m. 
:20 p.m. 
740 p.m. 
:40 p.m. 
:49 p.m. 
:00 p.m. 
:10 p.m. 
:40 p.m. 
:40 p.m. 
:45 p.m. 


— 


:47 p.m. 
:00 p.m. 
:20 p.m. 
740 p.m. 
:00 p.m. 
:20 p.m. 
740 p.m. 
:00 p.m. 
:20 p.m. 
:44 p.m. 
:00 p.m. 
:20 p.m. 
:40 p.m. 
:00 p.m. 
720 p.m. 
740 p.m. 
:00 p.m. 
:20 p.m. 


:20 a.m. 
740 a.m. 
:00 a.m. 
:16 a.m. 
:00 a.m. 
730 a.m. 
:00 a.m. 
:20 a.m. 
:40 a.m. 
:00 a.m. 
:20 a.m. 
740 a.m. 
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TABLE 1.—OcEAN Data—(Continued) 


Position 

North West 

latitude longitude 
Sept. 2, 1909 

32° 28/0 118° 50/0 
32 26.6 118 51.5 
32 25.3 118 53.8 
32 24.0 118 56.0 
32 22.6 118 58.5 
32 22.6 118 58.5 
32 22.6 118 58.5 
32 22.6 118 58.5 
32 22.6 118 58.5 
32 22.6 118 58.5 
32 22.6 118 58.5 
32 22.6 118 58.5 
32 20.6 119 «1.5 
32 18.7 OT S:0 
32 20.6 119 3.8 
32 21.3 119 1.5 
32 24.0 IS 17, 
32 26.0 119 2.3 
32 26.0 119 2.3 
32 26.0 119 2.3 
32 26.0 119 2.3 
32 26.0 119 2.3 
32 26.0 119 2:3 
32) 26:7 119 2.4 
32 28.0 119 3.0 
32 28.0 119 3.0 
32 28.0 119 3.0 
32 28.0 119 3.0 

2 28.0 119 3.0 
32 28.0 119 +=3.0 

2 28.0 119 3.0 
32 28.0 119 3.0 
32 28.0 119 3.0 
32 28.0 119 3.0 
32 29.3 HOTS RIO 
32 30.6 118 58.5 
32 31.3 118 57.0 
32 33.0 118 53.8 
32 33.4 118 52.3 
32 34.6 118 50.8 
32 35.3 118 49.2 
32 36.0 118 47.6 
32 36.6 118 45.8 
834) Sus} 118 48.0 
32 40.0 118 39.2 
32 40.0 118 39.2 
32 41.3 118 37.6 
32 42.6 118 35.4 
32 43.4 118 33.8 
82 44.5 118 31.6 
32 45.2 118 30.0 

Sept. 3, 1909 

32 49.2 8 23.8 
32 48.8 118 22.2 
32 48.5 118 20.3 
32 48.5 118 20.3 
32 48.7 118 16.1 
32 49.0 118 10.5 
32 49.3 118 4.8 
32 49.4 118 3.8 
32 49.6 118 2.3 
32 49.8 118 1.9 
32 50.1 118 1.5 
32 50.4 118 1.0 


Depth 


in 


Temper- 


ature 


in centi- 


meters grade 


cooooocoooococoqo oooococoeoooocooooo 


18°72 
18. 
18. 
18. 
18. 
all 


“a 
OR ROO COLO 


Specific gravity 


0° 


17°5 


[ Vou. 15 


Salinity 
S °/o0 


34,28hK 
34.35hK 


33.86h 
33.88h 
33.85h 
33.88hK 
33.66hK 
33.85h 
33.85hK 
33.83hK 
33.71 hK 


33.74h 
33. 85hK 
33.66hK 
33.81h 
33.81h 
33.81h 
33.85h 


1915] 


Water 
sample 
number 


1333 
1334 
1335 
1336 
1337 
1338 
1339 
1340 
1341 
1342 
1343 
1344 
1345 
1346 
1347 
1348 
1349 
1350 
1351 
1352 
1353 
1354 
1355 
1356 
1357 
1358 
1359 
1360 
1361 
1362 


1363 


1364 
1365 


1366 
1367 


1368 
1369 


1370 
1371 
1372 
1373 
1374 
1375 
1376 
1377 
1378 
1379 
1380 
13881 
1382 
1383 
1384 
1385 
1386 
1387 
1388 
1389 
1390 
1391 
1392 
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TABLE 1.—OcEAN Data—(Continued) 
Specific gravity 
Position 


71 


Temper- 


Time Depth ature o° 17°95 t° 
of North West in in centi- 8 Salinity 
day Section latitude longitude meters grade 4°0 17°25 4°0 S °/o0 
Sept. 3, 1909 
00 a.m 48,, 32° 51/0 117° 596 0 2440 33.89h 
40 a.m 48,, 32 51.1 117 59.7 Oy WSO Gee tae Oh 
00 a.m 48,, 32 51.2 117 59.1 OS Sea ee eg kckc + Ses 
20 a.m 48,, 32 51.4 117 ‘+58.4 0 
40 a.m 48,, 32 51.5 117 58.2 0 
01 p.m 48), 32 51.5 117 (57.8 0 
40 p.m 47,5 32 50.1 117 57.0 0 
00 p.m 47,, 32 52.4 117 +56.6 0 
20 p.m 4710.5 32 52.5 117 (56.1 0 
40 p.m. 47, 32 52.8 117 55.6 0 
00pm. 474 32 53.0 117 55.1 0 
20 p.m 47,, 32 53.2 117 54.8 0 
40 p.m 47, 32 53.4 117 ‘(54.3 0 
00 p.m 47,, 32 53.6 ally Ry 0 
20 p.m 47, 32) 53:8 117 ~(53.4 0 
40 p.m 474, 32 54.0 117 53.0 0 
00 p.m 46,, 32 53.0 117 50.2 0 
20 p.m 45,, 32 53.6 117 47.2 0 
40 p.m 45, 32 53.2 117 44.1 0 
00 p.m 44, 32 53.1 117 ‘41.1 0 
20 p.m 44,, 32 52.9 117 38.8 0 
40 p.m 43,1 32 52.6 117 34.9 0 
00 p.m 42,, 32 52.4 ial B3le7/ 0 
20 p.m 42.0 32 52.0 117 30.0 0 
40 p.m 42,5 32 52.0 117 30.0 0 
00 p.m 42., 32 52:0 117 28.0 0 
20 p.m 41,, 32 51.9 117 25.1 0 
40 p.m. (40),, 32 51.6 117 22.4 0 
00pm. (40),5 B2 51.2 117 19.5 0 
20p.m. (39,0) 32 51.0 117 ‘17.0 0 
Sept. 27, 1909 
43am. (39.5,) 32 51.2 117 17.5 0 
Oct. 4, 1909 
10am. (39.5,) 32 51.2 aly U5) 0 
30a.m. (39.5,.) 32 51.2 17 17.5 0 
Oct. 11, 1909 
00am. (39.5,,) 32 51.2 117 17.5 0 
20am. (39.5,) 32 51.2 a eelivico: 0 
Oct. 18, 1909 
5d5a.m. (39.5,) 382 51.2 LT ES 0 
15am. (39.5,) 32 51.2 UO LTS, 0 
Nov. 2, 1909 
00am. (39,) 32 38:5 117 13.8 0 
30am. (39,) 32 37.6 117 15.0 0 
OOam. 40, 32 40.5 117 17.9 0 
30 a.m. 40, 32 43.2 117 20.9 0 
00am. 41, 82 46.2 117 23.9 0 
30 a.m. Ali 32 49.0 117 26.9 0 
00am.  42,, 32 52.0 117 + 30.0 0 
20 a.m. 42,, 32 52.0 117 30.0 0 
00 a.m. 42,5 32 52.0 117 30.0 0 
30a.m. 42, 32 52.0 117 30.0 0 
05am. 42,, 32 52.0 117 + 30.0 0 
30am. 42,, 32 52. 117 (30.0 0 
00am. 42,, 32 52.0 117 30.0 0 
30 a.m. 42,, 32 52.0 117 30.0 0 
00 a.m. 42,, 32 52.0 117 30.0 0 
20 a.m. 42,, 32 52.0 inl ByOK0) eas} 34.42hK 
84am. 42, 32 52.0 ale? BYOMO) ANG eee 34.22hK 
OOam. 42,, 2 52.0 117 +30.0 0 17.9 
30am. 42,, 32 52.0 117 28.0 0 18.4 
Olpm. 41, 32 52.0 117 26.0 0 18.8 
47p.m. 41,, 32) 53:2 117 24.0 0 WOO gees, gases fecscecss, ashes 
00 p.m. A40'5,, 32 53:8 117 22.5 0 ISAO getice pees seek gp aeeeets 
12 p.m 40.5, 32 53.8 MENT S295) (8GO) sees 2761 2625 ......-- 34.36hK 


Water 
sample 
number 


1393 
1394 
13895 


1396 
1397 
1398 
1399 
1400 
1401 
1402 
1403 
1404 
1405 


1406 
1407 
1408 
1409 
1410 
1411 
1412 
1413 
1414 
1415 
1416 
1417 
1418 
1419 
1420 
1421 
1422 
1423 
1424 
1425 
1426 


1427 
1428 
1429 
1430 
1431 
1432 
1433 
1434 
1435 
1436 
14387 
1488 


1489 


1440 
1441 


1442 
1443 


1444 
1445 


1446 
1447 
1448 
1449 
1450 


bo pe 
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OOM DOP P COD PH! DO 


ee 
HE pH 


ies) 
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mn 


ae 
oo 


eRe} 


He CO GO CO CO CO GO CO DO DO DO OD 


foo Rolo oie oie is i Borner) 


Crorot ee 


742 a.m. 
705 a.m. 
:20 a.m. 
:40 a.m. 
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TABLE 1.—OcEAN Data—(Continued) 


Position 
North West 
latitude longitude 
Nov. 2, 1909 
32° 53/8 VL7° 22%5 
32 53.0 117 20.9 
82 51.1 LT G2, 
Nov. 3, 1909 
32 51.1 17 16.2 
32 51-6 117 ‘18.8 
32 51.8 117 22.2 
32 51.9 L17 25.8 
32 52.0 117 29.3 
32 52.0 117 30.0 
382 52.7 117 30.0 
32 53.2 117 + 30.0 
32 53.6 117 + 30.0 
32 54.1 117 30.0 
Nov. 4, 1909 
32 51.1 117 16.2 
32 50.5 117 17.5 
32 47.6 ib hyg PAleil 
32 45.7 117 23.6 
382 44.4 117 25.4 
382 43.2 117 26.9 
32 41.9 117 28.8 
32 40.6 117 30.3 
32 40.6 117 +30.8 
32 40.6 117 (30.3 
382 40.6 ily 8X08? 
32 40.6 117 + 30.3 
32 40.4 117 26.5 
32 40.2 V7 23.2 
32 40.0 117 22.0 
2 40.0 117 22.0 
382 40.0 117 22.0 
23 40.0 117 22.0 
32 40.0 117 22.0 
32 40.0 117 20.5 
32 39.6 7, elive6 
Nov. 5, 1909 
32 40.0 117 14.0 
32 39.4 117 16.3 
32 39.6 117 18.5 
32 40.0 117 (22.7 
382 40.2 117 (24.8 
32 40.3 117 27.0 
32 40.5 117 29.0 
32 40.6 117 30.3 
32 40.6 117 30.8 
32 40.6 117 30.3 
32 40.6 117 130.3 
32 40.6 117 30:3 
Dec. 8, 1909 
32 51.2 eT ie 
Dec. 24, 1909 
32 51.2 ah auido: 
32 51.2 allie TES) 
Jan, 16, 1910 
82 51.2 Ae ( al/A3) 
382 61.2 7 17.5 
Feb. 3, 1910 
32 §1.2 aay Mali (et55 
32 51.2 DL Tike 
Feb. 17, 1910 
32 37.1 117 15.2 
32 37.3 117 18.0 
32 37.6 117 20.7 
382 37.9 117. 22.4 
32 38.2 117 24.9 


Depth 


in 


Temper- 


ature 


in centi- 


meters grade 


185 


ooooocooooo cooocoococoooeoo oo 


H 
wo 
oO 


46 


ooooo o90O 000 COO GC ooooocoocooeooesoo CoO 


at 
Ne) 
SAnmonnwnwanwe 


H 
H 
ALPDANADNAARDONMANAWHE EE SB DO 


ray 
x 
WUAAAVWEUFWOWAO 


Specific gravity 


0° 
4°0 


17°5 
Ss 
17°5 


t° 


Ss 
4°0 


[ Vou. 15 


Salinity 
S °/o0 


34.11hK 
34.05hK 


1915] 


Water 
sample 
number 


1451 
1452 
14538 
1454 
1455 
1456 
1457 
1458 


1459 
1460 
1461 
1462 
1463 
1464 
1465 
1466 
1467 
1468 
1469 
1470 
1471 
1472 
1473 
1474 
1475 
1476 


1477 
1478 
1479 
1480 
1481 
1482 
1483 
1484 
1485 
1486 


1487 
1488 
1489 
1490 
1491 
1492 
1493 
1494 
1495 


1496 
1497 
1498 
1499 
1500 
1501 
1502 
1503 
1504 
1505 
1506 
1507 
1508 
1509 
1510 
1511 


“iA30 p en eine = 
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TABLE 1.—OcEAN Data—(Continued) 
Specific gravity 
Position Temper- = = 
Time Depth ature o° 17°25 t° 
of North West in in centi- 8 iS Salinity 
day Section latitude longitude meters grade 4°0 ally f=} 4°0 S 9/00 
Feb. 17, 1910 
6:00 a.m 41, YAS 45 ty eed (2) 0 
6:20 a.m 42. 32 38.6 117 28.5 0 
8:20 a.m 42. 32 39.6 LT I SIR5 0 
12:40 p.m 41, 32 42.4 117 26.6 0 
1:00pm. 41, 32 44.0 117 24.8 0 
1:40pm. 40, 32 47.3 117 (21.0 0 
2:00p.m. (40), 32 49.0 117 19.0 0 
2:20p.m. (39,) 32 50.5 117 17.3 0 
Feb. 18, 1910 
1:00pm. (39,) 32 511 117 171 40 
1:20pm. (40), 32 51.3 117 19.9 0 
1:40 p.m. (40.5); 32 51.5 117 225 0 
2:20pm. 42,, 32 51.7 117 28.0 0 
2:40 p.m. 4245 32 51.9 117 30.6 0 
3:00 p.m. 42,5 32 51.9 117 32:1 0 
3:10pm. 42,5 32 52.0 117 32.0 365 
3:21 p.m. 42,5 32 51.8 117 32.2 275 
3:35 p.m. 42.5, 32 51.6 117 32.5 185 
3:40pm. 42.5, 32 51.6 117 32.5 0 
3:48 p.m. 4345 32 51.5 117 32.6 92 
3:55 p.m. 43,5 32 51.4 117 32.8 46 
4:00 p.m. 43,5 32 51.38 117 33.0 18 
6:00 pm. 4245 32 51.2 117 31.5 0 
6:40 p.m. 424, 32 51.2 117 31.5 0 
8:40pm. 42,5 32 51.0 117 29.6 0 
8:58pm. 41,, 32 51.0 117 25.0 0 
9:30pm. (40), 32 51.2 117 17.8 0 
Mar. 15, 1910 
11:00a.m. (39,5) 32 37.5 117 14.3 0 
11:20am. 405 32 38.0 117 18.2 0 
11:40a.m. 40, 32 38.5 117 20.5 0 
12:01pm. 41, 32 39.0 117 22.9 0 
12:25p.m. 41, 32 39.5 117 26.1 0 
1:00pm. 42, 32 40.4 117 +30.3 0 
1:23p.m. 42, 32 40.4 117 31.0 0 
2:22pm. 42, 82 40.4 117 31.0 0 
2:58pm. 42, 82 40.4 117 «31.0 0 
4:58pm. 42, 32 40.4 117 31.0 0 
Mar. 16, 1910 
11:05a.m. (89,,) 32 37.5 117 14.5 0 
11:20a.m. (39,) 32 37.6 117 15.8 0 
11:40a.m. 40, 32 37.9 117 18.3 0 
12:01pm. 40, 32 38.3 117 20.4 0 
12:20pm. 40.5, 32 38.6 117 22.5 0 
12:40pm, 41, 32 38.8 117 24.7 0 
1:00pm. 41, 32 39.2 117 27.0 0 
1:20p.m. 42, 32) 39:6 117 27.6 0 
2:42 p.m. 42, 32 4014 7 32 0 
Mar. 17, 1910 
9:00am. B 32 40.1 117 14.0 0 
9:10a.m. (39,) 32 38.6 117 14.2 0 
9:30am. 39, 32 37.3 117 14.7 0 
9:40a.m. 39, 32 36.6 117 15.5 0 
9:50a.m. (395) 32 38.4 117 16.3 0 
10:00a.m. (39,) 32 39.0 117 16.5 0 
10:40a.m. 40, 32 41.5 117 20.1 0 
10:50a.m. 40, 32 42.3 -117 21.0 0 
11:10 a.m 40.5, 32 43.5 117 (22.5 0 
11:30 a.m 41, 32 45.1 17 24.5 0 
11:45 a.m 41, 32 46.3 117 25.6 0 
12:01pm. 41, 32 47.0 117 26.8 0 
12:30pm. 4215 32 49:2 117 29.1 0 
1:40pm. 42,, 32 50.2 117 29.7 0 
2:40pm. 42, 32 50.4 117 29.4 0 
3:55 p.m. 42,45 32 50.6 117 29.2 0 
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Water 
sample 
number 


1512 
1513 
1514 
1515 


1516 
1517 
1518 
1519 
1520 
1521 


1522 
1523 
1524 
1525 
1526 
1527 


1528 
1529 
1530 
1581 
1532 
1533 
1534 
1535 


1536 
1537 
1588 
1539 
1540 
1541 
1542 
1548 
1544 
1545 


1546 
1547 
1548 
1549 
1550 
1551 
1552 
1553 
1554 
1555 
1556 
1557 
1558 
1559 
1560 
1561 
1562 
1563 
1564 
1565 
1566 


1567 
1568 
1569 
1570 


HH 
oo 


Hee 


poppy wrwpw rp 


eRe 
He pe 


OSCODMDER ANNWMNMHHEH 


OMDAIAIWNAAWMWNN 


:00 a.m. 


735 a.m. 
:45 a.m. 
:05 a.m. 
:23 a.m. 
740 a.m. 
:00 a.m. 
:20 a.m, 
:40 a.m. 
:00 a.m. 
:20 a.m. 
745 a.m. 
725 a.m, 
245 p.m. 
745 p.m. 
745 p.m. 
755 p.m. 
:20 p.m. 
:20 p.m. 
:20 p.m, 
:20 p.m. 
:20 p.m. 


120 a.m. 
:10 p.m. 
700 p.m. 
725 p.m. 
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TABLE 1.—OcEaN DatTa—(Continued) 


Position 
North West 
latitude longitude 
Mar. 17, 1910 
32° 50/6 117° 29!2 
32 50.6 117 29.2 
32 50.6 117 29.2 
32 50.6 117 (29.2 
Apr. 18, 1910 
32 38.2 117 ‘14.8 
32 35.5 117 ‘14.5 
32 33.0 117 «14.5 
32 30.5 117 14.5 
382 27.8 117 «14.5 
32 25.5 117 ‘14.6 
Apr. 19, 1910 
32 23.3 929) 
82 22.5 117 18.8 
32 21.7 DAT AG. 
2 21.6 117 17.4 
32 22.3 117 15.2 
32 24.2 117 14.4 
Apr. 20, 1910 
32 23.3 117 14.4 
32 23.3 LUT. elon! 
32 23.2 117 16.0 
32 23.2 117 17.0 
32 23.2 117 17.8 
32 23.2 lye IE ¢ 
32 23.2 117 ‘19.7 
32 21.4 117 18.0 
Apr. 21, 1910 
32 23.5 117 22:3 
32 23.5 117 20.0 
32 24.5 117 19.7 
32 26.5 117 19.0 
32 28.5 117 18.3 
32 30.6 iilye aire) 
32 32.6 117 16.6 
32 34.8 117 15.8 
32 37.0 TS ee! 
32 39.0 117 «14.5 
July 16, 1910 
32 41. 117 «13.85 
Dstee 117 ‘(14.5 
32 37.6 117 ‘16.8 
32+ 38.0 117 19.2 
32 38.4 117 21.5 
32 38.9 117 + 23.8 
32 39.4 117 26.2 
32 39.8 117 28.5 
32 40.2 117 +30.8 
32 40.7 117 32.8 
32 40.7 117 32.8 
32 40.7 117 32.8 
382 40.7 117 32.8 
32 40.7 117 32.8 
32 40.7 117 32.8 
32 40.7 117 32.8 
32 40.7 117 32.8 
32 40.7 117 32.8 
32 40.7 117 32.8 
2 40.7 117 32.8 
32 40.7 117 32.8 
Aug. 13, 1910 
32 23.4 117 18.2 
32 23.4 117 18.2 
32 23.4 117 18.2 
32 23.4 117 18.2 


Depth 


in 


Temper- 


ature 


in centi- 


meters grade 


eoooocooooo coocoooocooo cooooocooco acoooo coooooo ocooose 


14°6 
14.6 
14.6 
14.6 


16.0 
15.6 
16.1 
16.5 
16.5 
ITPA) 
16. 
16. 
16. 
Gis 
16. 
16. 


16. 
15. 
16. 
16. 
15. 
15. 
16. 
15. 


16. 
16. 
16. 
lf 
ilps 
17.0 
16. 
ile 
16. 
15. 


alifs 
te 
16. 
16. 
52 
18. 
19. 
19. 
i). 
19. 
9.55 
10.8? 
19.8 
11.08 


SR Toe 
ol 


aArPaAIDAoOoOOrH 


for} oon7h bo 


Oo 


AOnDASCNFPHRAWD www 


_ Specific gravity 


0° 


sS— §S 
4 


1725 


17°5 


DO bo bo 
oO gu oO 
“100 He 


[ Vou. 15 


Salinity 
°/00 


a 


1915] 


Water 
sample 
number 


1571 
1572 
157 


1574 
1575 
1576 
1577 
1578 
1579 
1580 
1581 
1582 
1583 
1584 
1585 
1586 
1587 
1588 
1589 
1590 
1591 
1592 
1593 
1594 
1595 
1596 
1597 
1598 


1599 
1600 
1601 
1602 
1603 
1604 
1605 


1606 
1607 
1608 
1609 
1610 
1611 
1612 
1613 
1614 
1615 
1616 
1617 
1618 
1619 
1620 
1621 
1622 


1623 
1624 
1625 
1626 
1627 
1628 
1629 
1630 
1631 


101 Ot 


H 
foo Ho silo se 2} 


= 
So 


10 


He 
ae 
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:00 p.m. 


712 a.m. 
712 a.m. 
742 a.m. 
:14 a.m. 
:14 a.m. 
:30 a.m. 
:35 a.m, 
735 a.m. 
:05 a.m. 
205 a.m. 
705 a.m. 
705 a.m, 
750 p.m, 
:30 p.m. 
730 p.m. 
730 p.m. 
730 p.m. 
730 p.m. 
:20 p.m. 
:20 p.m. 
:20 p.m. 
:20 p.m. 
:00 p.m. 
705 p.m. 
:05 p.m, 


:40 p.m. 
744 p.m. 
744 p.m. 
744 p.m. 
744 p.m. 
744 p.m. 
:05 p.m. 


:15 a.m. 
:00 p.m. 


00 p.m. 


215 p.m. 
:15 p.m. 
215 p.m. 
745 p.m, 
:06 p.m. 
:06 p.m. 
706 p.m. 
:06 p.m, 
:06 p.m, 
222 p.m. 
215 p.m. 
:57 p.m. 
:07 p.m. 
:35 p.m. 


750 a.m. 
750 a.m. 
:50 a.m. 
750 a.m. 
750 a.m. 
:18 a.m. 
718 a.m. 
:18 a.m. 
:18 a.m. 


Section 


40; 
40; 
40; 


40, 
40, 
40. 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 


40,, 
40,, 
40,1 
4011 
40,1 
401, 
40,, 


4, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
40, 
40, 


40; 
40, 
40; 
40, 
40; 
40, 
40, 
40, 
40; 


TABLE 1.—OcEAN Data—(Continued) 


Position 
Depth 
North West in 

latitude longitude meters 

Aug. 13, 1910 
32° 2324 117° 2179 0 
32 23.4 117 21.9 0 
32 23.4 117 21.9 0 

Aug. 14, 1910 
32 23.4 117 18.2 0 
32 23.4 117 18.2 25 
32 23.4 117 18.2 0 
32 23.4 117 18.2 0 
32 23.4 117 18.2 150 
32 23.4 117 21.9 0 
32 23.4 117 21.9 550 
32 23.4 117 «21.9 20 
32 23.4 117 21.9 0 
32 23.4 117 21.9 200 
32) 23: 117 21.9 75 
32 23.4 117 21.9 3 
32 23. 117 21.9 0 
32 23.4 117 24.2 800 
32 23.4 117 24.2 350 
32 23.4 117 24.2 125 
32 23.4 117 24.2 50 
32 23.4 117 24.2 20 
32 23.4 117 24.2 500 
32 23.4 117 24.2 75 
32 23.4 117 24.2 30 
32 23.4 117 24.2 10 
32 23.4 117 24.2 0 
32 23.4 117 24.2 125 
32 23.4 117 24.2 20 

Aug. 15, 1910 
32 52.8 117 19.0 0 
32 52.8 117 19.0 200 
32 52.8 117 19.0 125 
32 52.8 i SOL 75 
32 52.8 117 19.0 50 
32) 52.8 117 19.0 25 
32 52.8 117 ‘19.0 0 

Aug. 16, 1910 
32 23.4 117 =24.2 0 
32 23.4 117 24.2 800 
32 23.4 117 (24.2 350 
32 23.4 117 24.2 125 
SO: 117 24.2 50 
32 23.4 117 24.2 20 
32 23.4 117 24.2 0 
32 23.4 117 24.2 500 
32 23.4 U7 24.2 225 
32 23.4 17 24.2 75 
32 23.4 117 24.2 30 
32 23.4 17 24.2 10 
32 23.4 17 24.2 0 
32 23.4 117 24.2 0 
32 23.4 117 24.2 0 
32 23.4 117 21.9 0 
32 23.4 VT 21:9 0 

Aug. 17, 1910 
32 23.4 17 18.2 20 
32 23.4 117 18.2 15 
32 23.4 117 18.2 10 
32 23.4 117 18.2 5 
32 23.4 117 18.2 0 
32 23.4 117 18.2 150 
32 23.4 117 18.2 75 
32 23.4 117 18.2 20 
32 23.4 117 18.2 5 


Temper- 


ature 


in centi- 


grade 


bo 
c=) 

° 
ww 


Hw 
Jo} 
ABDAWIIAArHONWS boc 
for) 


an 


Specific gravity 


0° 


- 


2578 


bo bo bo bo bo bl bo bo bo 


OVO OL OT OV SI OL OID 
S790 99 999 9 1 1 


09D OTH C109 C1 DO 


2644 
2581 


Salinity 
S 9/00 


33.71 
33.73 


76 


Water 
sample 
number 


1632 
1633 
1634 
1635 
1636 
1637 
1638 
1639 
1640 
1641 
1642 
1643 
1644 
1645 
1646 
1647 
1648 
1649 
1650 
1651 
1652 
1653 
1654 
1655 
1656 
1657 
1658 
1659 
1660 


1661 
1662 
1663 
1664 
1665 
1666 
1667 
1668 
1669 
1670 
1671 
1672 
1673 
1674 
1675 
1676 
1677 
1678 
1679 
1680 
1681 
1682 
1683 
1684 
1685 
1686 
1687 
1688 
1689 
1690 
1691 
1692 
1693 
1694 
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TaBLE 1.—OcEAN DatTa—(Continued) 
Specific gravity 


Position Temper- 
Depth ature oe 17°5 t° 
North West in inecentii S—— S s 
Section latitude longitude meters grade 4°0 D725; 4°0 
Aug. 17, 1910 

40, 32° 23/4 117° 18/2 2023 2709 2575 2372 

40, 32 23.4 117 18.2 150 9.81 2724 2589 2615 

40, 32 23.4 117 18.2 100 10X60 FE ee 

40, 32 23.4 117 18.2 

40, 32 23.4 117 18.2 

40, 32 23.4 117 18.2 

40, 32 23.4 U7 (20:9) 

40, 32 23.4 117 (21.9 

40, 32 23.4 ality 27s) 

40, 32 23.4 17 21-9 

40, 32 23.4 17 21.9 

40, 32 23.4 117 21.9 

40, 382 23.4 1% (20.9 

40, 2 23.4 117 21.9 

40, 32 23.4 17, 289 

40, 32 23.4 nha fy aaa) 

40, 32 23.4 117 21.9 

40, 32 23.4 117 +21.9 

40, 32 23.4 7 21.9 

40, 32 23.4 117, 21k9 

40, 32 23.4 117 21.9 

40; 32 23.4 117 21.9 

40; 2 23.4 117 21.9 

41, 32 23.4 117 24.2 

41, 32 23.4 117 24.2 

41, 32 23.4 117 24.2 

41, 32 23.4 117 24.2 

40, 32 23.4 117 21.9 

40; 32 23.4 117 21.9 

Aug. 18, 1910 

39, 32 23.3 117 ‘(14.5 25 

39, 32 23.3 117 14.5 20 

39, 32 23.3 117 «(14.5 15 

39; 32) 2353 117 14.5 10 

39; 32 23.3 117 14.5 5 

39, 32) 23:3 117 14.5 0 

39, 32 23.3 117 15.2 25 

39, 32; 23:3 117 15.2 20 

39, 32, 23:3 117 ‘15.2 15 

39, 32 23:3 117 15.2 10 

39, 32 23.3 117 15.2 5 

39, 82 23.3 17 15.2 0 

39, 32 23.35 117 15.8 25 

39, 32 Zeon I 15.8 20 

39; 32 23.35 117 15.8 15 

39, Be Paya “alaly( alby3) 10 

39, 32 23.35 17 15.8 5 

39, 32; 23:80 117 15-8 0 

39; 32 23.385 117 16.6 25 

39; 32 Ze.so LT 16.6 20 

39; 32) Zosop) La a6:6 15 

39, 32 23:35 117 16.6 10 

39, 32) Zocon)) LLLl6:6 5 

39, 32) 23:35) Wii 16:6 0 

39; Bey Bekety  alaly( aly) 25 

39, By Bareby ably ale 20 

39, 32 28:35 D7 17-2 15 

39, Be para alaly( alee 10 

39, ap Parepy Illy ale 5 

39, 32) 28a LT 17-2 0 

40, 32 23.4 117 17.8 25 

40; 32 23.4 117 17.8 20 

40, 32 23.4 117 17.8 15 

40, 32 23.4 LT LES 10 


[ Vou. 15 


Salinity 
°/00 


1915] 


Water 
sample 
number 


1695 
1696 
1697 
1698 
1699 
1700 
1701 
1702 
1703 
1704 
1705 
1706 
1707 
1708 
1709 
1710 
1711 
1712 
1713 
1714 
1715 
1716 | 
1717 
1718 
1719 
1720 
1721 
1722 
1723 
1724 
1725 
1726 


1727 
1728 
1729 
1730 
1731 
1732 
1733 
1734 
1735 
1736 
1737 
1738 
1739 
1740 
1741 
1742 
1743 
1744 
1745 
1746 
1747 
1748 
1749 
1750 
1751 
1752 
1753 
1754 
1755 
1756 
1757 
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755 a.m. 
:55 a.m. 
755 a.m. 
755 a.m, 
:40 p.m. 
:40 p.m. 
740 p.m. 
740 p.m. 
:40 p.m. 


740 a.m. 
225 a.m. 
730 a.m. 
730 a.m. 
730 a.m. 
730 a.m. 
215 a.m. 
:05 a.m. 
720 a.m. 
:20 a.m. 
:20 a.m. 
7:20 a.m. 
:40 a.m. 
:40 a.m. 
740 a.m. 
740 a.m. 
:05 a.m. 
205 a.m. 
:20 a.m. 
7:20 a.m. 
:20 a.m. 
:35 a.m. 
735 a.m. 
735 a.m. 
:00 a.m. 
200 a.m. 
:00 a.m. 
:00 a.m. 
215 a.m. 
215 a.m. 
:15 a.m. 


TABLE 1.—OcEAN DatTa—(Continued) 
Specific gravity 
——— 


Position Temper- = 
Depth ature o° 17°5 65 
North West in incentii S—— S s 
latitude longitude meters grade 4°0 17°5 4°0 
Aug. 18, 1910 


32° 23/4 LTA 5 
32 23.4 PG LS 0 
32 23.4 117 20.0 25 
32 23.4 117 20.0 2 
32 23.4 117 20.0 15 
32 23.4 117 20.0 10 
32 23.4 117 20.0 0 
32 24.55 117 20.0 25 
32 24.55 117 20.0 20 
32 24.55 117 20.0 15 
2 2455 117 20.0 10 
32 24.55 117 20.0 0 
32 24.4 117 17.6 25 
32 24.4 117 17.6 20 
32 24.4 17 17.6 «15 
32 24.4 ulabye valysay ala) 
32 24.4 E ie6: 0 
32 24.35 117 15.35 25 
32 24.35 117 15.35 2 


32 24:35 117 15.35 15 
32 24.35 117 15.385 10 
32 24.35 117 15.35 0 
32 25.0 117 16.3 25 
32 25.0 LL 16:3: 20 
32 25.0 117 16.8 15 
32 25.0 117 16.3 10 
32 25.0) 117 16.3 0 
32 35.1 117 14.8 25 
32 35.1 117 14.8 20 
32 35.1 117 14.8 15 
32 35.1 117 14.8 10 
32 35.1 117 14.8 0 
June 14, 1911 
32 22.4 117 21.2 64 QUIGD) eesceccs | nccssea<e 


From 2:14to5:l5a.m. 0 17.0 2714 2580 2459 
the boat drifted 110 QIN 0 ee eee pease ee 
from the above TStee aesees 2705) 2572) See 
position to the 46 12.55 2695 2562 2536 
following position) 27 W420) ea. | eee 

32 22.2 117 21.6 0 16.9 2708 2574 2455 


32 22.4 117 «21.2 0 16.8 2709 2575 2458 
32 22.4 117 21.2 137 9.40 2742 2606 2639 
32 22.4 We 1227” (ORF eee 2722 2588  ........ 
32 22.4 117 21.2 13 16.65 2704 2571 2458 
32 22.4 117 =21.2 TE AUG AU rere eee el eenctes 
32 22.4 117 21.2 110 OF 50) eetetec esis) pecans 
32 22.4 pelea) Wisi eee 2706 82578 

32 22.4 DAG, 21-2) “468 Ade00n Se 

32 22.4 WAG 212) Di BAO ee, (eee 
2 22.4 117 21.2 64 9.75 2706 25738 2598 
32 22.4 117 21.2 4 17.05 2703 2570 2448 
32 22.4 W17 21.2 46 11.25 2689 2556 2556 
32 22.4 117 21.2 We ieerer ee 2693 2560  .......- 
32 22.4 117 21.2 16 15.80 2697 2564 2470 
32 22.4 17 21.2 82 9.40 2712 2578 2610 
32 22.4 W202) alii aliGi GO) ee ee terre eeeese 
32 22.4 aL) Zee 6 16.85 2700 2567 2450 
32 22.4 117 21.2 0 17.0 2717 2583 2462 


From 10:00 t0 11:59 = =1387 9.45 2729 2594 2625 


a.m. the boat 92 9.60 2707 2574 2601 
drifted from the 13 16.90 2699 2566 2448 
above position 110 O60" cas) Bes. let 
to the following 7 10.20 2700 2567 2585 


position 27 13.40 2690 2557 2515 


78 


Water 
sample 
number 


1758 
1759 
1760 
1761 
1762 


1763 
1764 
1765 
1766 
1767 
1768 
1769 
1770 
1771 
1772 
1773 
1774 
1775 
1776 
1777 
1778 
1779 
1780 
1781 
1782 
1783 
1784 
1785 
1786 
1787 
1788 
1789 
1790 
1791 
1792 
1793 
1794 
1795 
1796 
1797 
1798 
1799 
1800 
1801 
1802 
1803 
1804 
1805 
1806 
1807 
1808 
1809 
1810 
1811 
1812 
1813 
1814 
1815 
1816 
1817 
1818 
1819 
1820 


RH 
oo 


10 


al 
He 


BO DW HDAWAAWAAAAAWARARARHAARWARARAAIAINITITE EEE PP RR RD WWWWWWMWWWWN ND DDH EEE 


Time 
of 
day 


:30 a.m. 
740 a.m. 
740 a.m. 
:00 a.m. 
:59 a.m. 


:30 a.m. 
:30 a.m. 
:30 a.m. 
730 a.m. 
:30 a.m. 
:00 a.m. 
:00 a.m. 
:00 a.m. 
:00 a.m. 
:23 a.m. 
:20 a.m. 
:20 a.m. 
:20 a.m. 
:22 a.m. 
:25 a.m. 
:25 a.m. 
:25 a.m. 
325 a.m. 
755 a.m. 
:55 a.m. 
:55 a.m. 
755 a.m. 
:23 a.m. 
:23 a.m. 
:23 a.m. 
23 a.m. 
:23 a.m. 
740 a.m, 
740 a.m. 
740 a.m. 
:40 a.m. 
:07 a.m. 
750 a.m. 
:50 a.m. 
:50 a.m. 
750 a.m. 
700 a.m. 
:00 a.m. 
00 a.m. 
:00 a.m. 
715 a.m. 
715 a.m. 
715 a.m. 
715 a.m. 
:25 a.m. 
:05 a.m. 
735 a.m. 
735 a.m. 
joo/asm0. 
745 a.m. 
745 a.m. 
745 a.m. 
:55 2.m. 
:55 a.m. 
205 a.m. 
7:20 a.m. 
205 a.m. 
:05 a.m. 
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Section 


40, 
40, 
40, 
40, 
40, 


40; 
40; 
40; 
40; 
40; 
40; 
40; 
40; 
40; 
40; 
40; 
40; 
40; 
40, 
40; 


TABLE 1.—OcEAN DatTa—(Continued) 


Position 

Depth 

North West in 
latitude longitude meters 

June 14, 1911 

u 

82 

55 

0 


32° 2270 117° 20%4 0 
June 15, 1911 
32 22.7 117 19.2 0 
From 1:30 to 4:10 137 
a.m. the boat 92 
drifted from the 13 
above position u 
to the following 110 
position 73 


32 23.6 117 18.5 6 
32 22.7 117 19.2 0 
From 4:20 to 6:25 137 
a.m. the boat 92 
drifted from the 13 
above position Uf 
to the following 110 
position 73 


3.00 | SLL L859 0 
2.7 ilaly/ alte 22 0 
rom 7:05 to 9:25 137 
a.m. the boat 92 
drifted from the 13 
above position 110 
to the following 7 
position 27 


ey 


Temper- 


ature 


in centi- 


grade 


Specific gravity 


0° 


[ Vou. 15 


Salinity 
S$ °/o0 


1915] 


Water 
sample 
number 


1821 
1822 
1823 
1824 
1825 
1826 
1827 
1828 
1829 
1830 
1831 
1832 
1833 
1834 
1835 
1836 
1837 
1838 
1839 
1840 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 
1850 
1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 
1859 
1860 
1861 
1862 


1863 
1864 
1865 
1866 
1867 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
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He 
OTD OHHH HHH HH HHO 


11:25am. 
11:25 a.m. 
225 a.m. 


11:25 a.m. 


WWW WH WWD DWI NNDB HH 


:12/a.m. 
:20 a.m. 
:20 a.m. 
:20 a.m. 
:25 a.m. 
70 a.m. 
755 a.m. 
755 a.m. 
200 a.m. 
755 a.m. 
:55 a.m. 
:55 a.m. 
:20 a.m. 
:20 a.m. 
10:20 a.m, 
10:20 a.m. 
10:20 a.m. 
10:20 a.m. 
10:20 a.m. 
10:45 a.m. 
10:45 a.m, 
10:45 a.m. 
10:45 a.m. 
10:45 a.m. 
10:45 a.m. 
10:45 a.m. 
11:05 a.m. 
11:05 a.m. 
11:05 a.m. 
11:05 a.m. 
11:05 a.m. 
11:05 a.m. 
11:05 a.m. 
11:25 a.m. 
11:25 a.m. 
11:25 a.m. 


:53 a.m. 
:53 a.m. 
:53 a.m. 
753 a.m. 
:04a.m. 
204 a.m. 
:15 a.m. 
715 a.m. 
:15 a.m. 
:30 a.m. 
745 a.m. 
:25 a.m. 
225 a.m. 
:25 a.m. 
:25 a.m. 
735 a.m. 
735 a.m. 
735 a.m. 
740 a.m. 
3:40 a.m. 
3:40 a.m. 


TABLE 1.—OcEAN Data—(Continued) 
Specific gravity 


Position ‘Temper- 
Depth ature 0° 17°95 t° 
North West in in centi- Ss Salinity 
latitude longitude meters grade 4°0 UTS 5: 4°0 S 9/00 


June 15, 1911 


32° 2372 117° 18'6 
32) 23.2 Aa alee: 
32 23.2 117 17.4 
32 23.2 117 17.4 
32 23.2 117 17.4 
32 23.2 117 17.4 
32 23.2 117 17.4 
32 23.2 117 17.4 
32 23.2 117 16.2 
32 23.2 117 16.2 
32 23.2 117 16.2 
32 23.2 117 16.2 
32 23.2 117 16.2 
32 23.2 117 16.2 
32 23.2 117 16.2 
32 23.3 117 (15.5 
32 23.3 117 «15.5 
32 23.3 117 «(15.5 
32 23.3 117 15.5 
32 23.3 W17 15.5 
32 23.3 117 «(15.5 
32 23.3 TL Salisco 
32 23.3 117 14.9 
32 23.3 117 14.9 
32 23.3 117 14.9 
32 23.3 117 14.9 
32 23.3 DET, aLAZ9 
32 23.3 dlaky/ aes) 
32 23.3 117 14.9 
32 23.1 aby, eel 
32 23.1 117 14.1 
382 23.1 117 14.1 
32 23.1 Wa ae 
32 23.1 117 14.1 
32 23.1 117 ‘14.1 
32 23.1 117 14.1 


June 16, 1911 


32 23.5 117 18.0 0 16.9 2713 2579 2460 33.76 
From 1:48 to 3.45 137 9.50 2728 2593 2623 33.95 
a.m. the boat 92 9.75 2712 2578 33.75 
drifted from the 138 16.55 2700 2567 33.60 
above position abil) ees 2714 2580 33.78 
to the following 27 138.20 2686 2553 33.48 
position So 2698 2565 33.58 
552 1095n a Eee ee ee 

7 16.65 2707 2574 33.69 

0 16.6 2705 2572 33.66 

0 16.7 2704 2571 33.65 

0 16.8) (2702 2578 33.75 

46 11.20 26938 2560 33.52 

18 15.40 2694 2561 33.53 

Gi JIGS SOR see tee eee eee 

82 9.80 2716 2582 2607 33.80 

64 10.40 2700 2567 2581 33.60 

11 16.60 2700 2567 2454 33.60 

387 12.00 2688 2555 2541 33.45 

16. T5r05s yes | Bae eee nts 

9 16.70 2705 2572 2457 33.66 


g Indicates that the gas content of the sample was determined; see Table 3. 
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TABLE 1.—OcEAN Data—(Continued) 
Specific gravity 
Position . Temper- 

Water Time Depth ature 0° 1725 t° 

sample of : North West in inecentii S—— S s Salinity 
number day Section latitude longitude meters grade 4°0 L7O5 4°0 S 9/09 

June 16, 1911 

1885 3:45a.m 39, 32° 2217 117° 17/1 0 16°27 2716 2582 2468 33.80 
1886 4:12a.m 40, 382 23.5 117 18.0 187 9.45 2739 2604 26385 34.09 
1887 4:12am 40, From 4:12 to 6:20 92 9.70 2701 2568 2594 33.61? 
1888 4:12a.m. 40, a.m. the boat 13 16.40 2721 2587 2480 33.86 
1889 4:15a.m 40, drifted from the 0 16.8 2710 2576 2460 33.73 
1890 4:30 a.m 40, above position 110 9.55 2728 2598 2622 33.95 
1891 4:30am. 40, to the following 7 OS Gia. See gee eee eee 
1892 4:30 a.m 40, position 27 12.90 2696 2563 2531 33.55 
1893 4:40 a.m 40, 82 9.65 2727 2592 2620 33.94? 
1894 4:40 a.m 40, 55 10.40 27138 2579 2593 33.76 
1895 4:40 a.m 40; 7 (16.85 2704 2571 2454 33.65 
1896 4:45 a.m 40, 0 16.8 2703 2570 2458 33.64 
1897 5:38 a.m 40, 46)" GLORSO) Secs: | ees ee 
1898¢ 5:38 a.m 40; 18s 5-40) See Pee wee 

1899¢ 5:38 a.m 40, 6 16.90 2698 2565 2446 

1900g 5:45 a.m 40, 0 UGEGH) ete, ee) ee 

1901g 5:55 a.m 40, 82 9.80 2712 2578 2603 

1902 5:55a.m 40, CA ee 2102) | 92569) eee 

1908¢ 5:55 a.m 40, at 16.40 2697 2564 2457 

1904g 6:10 a.m 40, 37 WS Seese Veteis OEeeS 

1905g 6:10 a.m 40, 16 15.40 2700 2567 2482 

1906g 6:10 a.m 40, 9) 28 2697 2564 ©2558 

1907 =6:20 a.m 3915, 382 23.2 11% 17.5 0 16.8 2716 2582 2466 

1908g¢ 7:48 a.m 40, 32 23.5 117 18.0 1387 9.55 2744 2609 2639 

1909g 7:48am. 40, From 6:45 to 9:43 92 N60) Base. pete ee 

1910g 7:48am. 40; a.m. the boat We! Las 2700 

1911 7:50 a.m 40; drifted from the OF L658) 2693 

1912g 8:02 a.m 40; above position 110 9.60 2718 

1913¢ 8:02 a.m 40, to the following 73 9°85 2714 

1914g 8:02 a.m 40, position 27 «613.55 2697 

1915¢g 8:10a.m 40, 82 9.70 2715 

1916g 8:10a.m 40, 55 10.40 2717 

1917g 8:10am 40, 7 16.50 2704 

1918 8:40 a.m 40, 0 16.95 2707 

1919 9:25a.m 39, 46 10.50 2702 

1920 9:25a.m 39, 18 15.70 2716 

1921 9:25 a.m. 39, 6 16.85 2718 

1922, 9:35am. 39; 82 9.75 2733 

1928 9:35a.m. 39, 64 10.10 2709 

1924 9:35 a.m. 39, 11 GRO Ole 

1925 9:40 a.m. 39, 37 11.15 2712 

1926 9:40 a.m. 39, 16 15.90 2714 

1927 9:40 a.m. 39, 9 15.60 2712 

1928 9:43 a.m. 39, 32 23.0 117 17.4 0 L730) (222 

1929 10:00am. 40, 32 24.6 ahibee ane are 17 NGZ25) Seka 

1980 10:00 a.m. 40, 32 24.6 any aleey/ val i GHGO Seer . 
1931 10:00a.m. 40; 82 24.6 117 18.7 5 AT eUON ees. 

1932 10:00 a.m. 40, 32 24.6 117 =18.7 0 D((6al eesteee 

1933 10:00am. 40, BP PY aly IEW 2) IGS) se | 
1984 10:00 a.m. 40, 32 24.6 aaly( ane Bi 12 GN GSGIO) corte | cctees 
1935 10:00 a.m. 40, 32 24.6 iat alee} sri 8 MGSO! ecco (eee See 
1936 10:20 a.m. 39.5; 32 24.7 117 17.5 L “D6N80: Vek. * a SE eee 
1987 10:20 a.m. 39.5; 32 24.7 TT AeA) 11 BU }e 0] 8 ge see eee 

1938 10:20am. 39.5; 32 24.7 117 (17.5 5 ANGENO IS eereeees eer 

1989 10:20 a.m. 39.5, 32 24.7 W117 17.5 0 a by es 0s eee 

1940 10:20 a.m, BOD: 32 24.7 W7 17.5 20 W630 .22t6 Sea eee 
1941 10:20 a.m. 39.5; 32 24.7 abiliy¢ Ure} 12 AUGiSO0 0 Geeseres) Oe encseee eee eee 
1942 10:20 a.m. 39.5, 382 24.7 117 ‘17.5 8 UG iD" eesccese)  eceseas, eerecaeed eer 
1948 10:30 a.m. 39, 32 24.7 ally Pate) 17 6520) cc” EA ee eee 
1944 10:30 a.m. 39, 32 24.7 Malye aly) 11 DGS400 svc) Re een eee 
1945 10:30 a.m. 39, 32 24.7 aay wal (0) 5 GOS). eet “Eiecey eee an eee 
1946 10:30 a.m. 39, 32 24.7 Teli) OQ 26595: ani.  “Eeees ees eee 
1947 10:30 a.m. 39, 382 24.7 male, alyely 20 ONS TEa 3 eer ae SAARC Seceeree  pebysocc 


1915] 


Water 
sample 
number 


1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 


1971 

1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 

1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2008 
2004 
2005 
2006 
2007 
2008 
2009 
2010 


10:30 a.m. 
10:30 a.m. 
10: 
10:40 a.m. 
10:4 
10:40 a.m. 
10:40 a.m. 
10:40 a.m. 


10: 


bat ped fd 
Se HoO 


Rep 
Hee 


AAAWMOOP EEL PE PPP ROW WWWWWWWWWWN NN DN HY 


a 
oooceo 
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:55 a.m. 
55 a.m. 
755 a.m, 
715 a.m. 
715 a.m. 
:lv a.m. 
715 a.m. 
215 a.m. 
715 a.m. 
215 a.m. 


740 a.m. 
740 a.m. 
7:40 a.m. 
745 a.m. 
200 a.m. 
700 a.m, 
200 a.m, 
712 a.m. 
212 a.m. 
:12 a.m. 
:25 a.m. 
:25 a.m. 
725 a.m. 
:25 a.m. 
735 a.m. 
:35 a.m. 
735 a.m. 
745 a.m. 
245 a.m. 
745 a.m. 
755 a.m. 
755 a.m. 
705 a.m. 
700 a.m. 
:30 a.m. 
730 a.m. 
:35 a.m. 
745 a.m. 
45 a.m. 
745 a.m. 
750 a.m. 
750 a.m. 
750 a.m. 
:00 a.m. 
754 a.m. 
:54 a.m. 
754 a.m. 
700 a.m. 
:00 a.m. 
700 a.m, 


Section 


39, 
39, 


TABLE 1.—OcEAN Data—(Continued) 


Position 

Depth 
North West in 

latitude longitude meters 

June 16, 1911 
32° 2427 DT UTZ0) 8 12 
32 24.7 117 ‘17.0 8 
2 24.7 Tale ala: ale 
32 24.7 117 16.4 11 
32 24.7 117 (16.4 5 
32 24.7 117 16.4 0 
32 24.7 117 16.4 20 
32 24.7 117 164 12 
32 24.7 117 16.4 8 
32 24.7 7 S47 
32 24.7 117 15.4 11 
32 24.7 117 15.4 5 
32 24.7 117 15.4 0 
2 24.7 117 15.4 20 
32 24.7 117 15.4 12 
32 24.7 117 15.4 8 
32 24.1 vale aly aly 
32 24.1 nalyé aleypy— all 
32 24.1 117 15.2 5 
32 24.1 MN 15.2 0 
32 24.1 Ly, -5s2) 20 
32 24.1 W17 15:2 12 
32 24.1 7 15:2 8 
June 17, 1911 

32 21.6 117 20.5 137 
From 1:30 to 3:55 92 
a.m. the boat 13 
drifted from the 0 
above position 110 
to the following 73 
position 27 
29 
55 
7 
0 
137 
92 
13 
46 
18 
6 
82 
64 
11 
37 
16 
9 
32 20.7 117 20.0 0 
32 22.4 117 21.2 92 
From 4:30 to 6:10 13 
a.m. the boat 0 
drifted from the 110 
above position 73 
to the following 27 
position 82 
55 
7 
0 
46 
18 
6 
82 
64 
11 


Temper- 


ature 


in centi- 


grade 


il 


ao 


vo} 
BPHODDHERAHH DED 
Cr Or or or O1 OF 


Specific gravity 


(hy 


2700 
2700 
2702 
2703 
2702 
2702 
2721 


2710 
2701 
2705 


2597 
2570 
2561 
2570 
2563 
2569 
2571 
2605 
2575 
2563 
2563 
2565 
2569 
2572 
2568 
2566 
2562 
2567 
2567 
2569 
2570 
2569 
2569 
2587 
2567 
2560 


2577 
2568 
2571 
2571 
2571 
2576 
2568 
2572 


2449 
2446 
2595 
2445 
2446 
2615 
2586 
2510 


2568 
2450 


Salinity 
S °/o0 


33.86 


33.52 
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TABLE 1.—OcEAN Data—(Continued) 
Specific gravity 


Position Temper- 
Water Time ———_{[—~]——{,, Depth ‘ature o° 17°25 t® 
sample of North West in incenti- § Ss s Salinity 
number day Section latitude longitude meters grade 4°0 17°5 4°0 S$ 9/00 
June 17,1911 
2011 6:05am. 40, 37 «=6©12°950 2709 2575 2551 33:71 
2012 6:05am. 40, 16 16.40 2701 2568 2461 33.61 
20138 6:05am. 40, 9 17.05 2701 2568 2446 33.61 
2014 6:10am. 40, 32° 2170 117° 20/2 0 17.0 2705 2572 2451 33.66 
2015 6:55am. 40, 32 22.4 117 21.2 0 16.9 2712 2578 2460 33.75 
2016g 7:05am. 40, From 6:55 to 8:45 137 9.35 27386 2601 2634 34.05 
2017g 7:05am. 40, a.m. the boat 92 9560. sk Te 
2018g 7:05am. 40, drifted from the 138 17.00 2700 2567 2446 33.60 
2019g 7:18am. 40, above position 110 OUTO! Siew Ueno, eee ee 
2020¢ 7:18am. 40, to the following 73 9.90 2704 2571 2594 33.65 
2021 7:18am. 40, position 2 3 80" ess ee ee ee 
2022 4:30am. 40, 82 9.55 2710 257 2605 = 33.78 
2023 7:30am. 40, 55 10.85 2698 2565 2571 33.58 
2024~ 7:30a.m. 40, 7 $17.00 2702 2569 2448 33.63 
2025 7:38am. 40, 0 416.9 2707 2574 2455 33.69 
2026 8:30am. 40, 0 16.9 2710 2576 2458 33.73 
2027g 8:30am. 40, 46 11.40 2695 2562 2559 33.54 
2028 8:30am. 40, 18 16.65 2702 2569 2455 33.63 
20299 8:30am. 40, 6 17.00 2700 2567 2446 33.60 
2030 8:35a.m. 40, 82 9.70 2705 2572 2598 33.66 
2081g 8:35a.m. 40, 64. VO.85 eo eee 
2082 8:35am. 40, 11 17.00 2702 2569 2447 33.63 
203838g 8:45a.m. 40, 37 12.40 2690 2557 2535 33.48 
20384¢ 8:45am. 40, 16 16.45 2695 2562 2454 33.54 
2085g 8:45am. 40, 32 21.4 117 20.2 9 16.95 2706 2573 2453 33.68 
2086 8:55a.m. 40, 32 21.5 117 20.2 0 16.95 2698 2565 2445 33.58 
20387 10:15am. 40, 32 22.4 117 19.9 0 17.05 2702 2569 2448 33.63 
2088 10:20am. 40,, 32 22.5 lati? ate el 0 17.0 2705 2572 2451 33.66 
2089 10:25a.m. 40, 32 22.6 117 18.3 0 17.05 2704 2571 2449 33.65 
2040 10:30a.m. 39.5, 32 22.7 a7? ees) 0 17.15 2708 2574 2450 33.70 
2041 10:35a.m. 39; 32 22.8 waly/ aleer/ 0 17.2 2705 2572 2447 33.66 
2042 10:40a.m. 39, 32) 22.9 117 15.9 0 17.15 2702 2569 2444 33.63 
2043 10:45a.m. 39, 32 23.0 117 15.1 One 2.23. 270K ) Zork ees 33.69 
2044 10:50a.m. 39; 32 23.2 117 14.5 0 47.7 2707 2574 2435 33:69 
2045 11:20am. 39, 32 24.4 117 14.5 0 17.8 2707 2574 2434 33.69 
June 18, 1911 
2046 2:00am. 40; 32 22.7 117 19:2 137 9.50 2740 2605 2635 34.10- 
2047 2:00am. 40; From 2:00 to 3:55 92 9.80 2720 2586 2611 33.85 
2048 2:00a.m. 40, a.m. the boat 13 16.70 2700 2567 2453 33.60 
2049 2:00a.m. 40, drifted from the 0 17.2 2705 2572 2446 33.66 
2050 2:10am. 40; above position 110 9.65 2727 2592 2620 33.94 
2051 2:10am. 40; to the following 73 10.00 2706 2573 2594 33.68 
2052 2:10am. 40; position 27 12.90 2696 2563 2531 33.55 
2053 42:20a.m. 40; 82 9.90 2709 2575 2598 33.71 
2054 2:20a.m. 40; 55 10.0% 2697 2564 2585 33.57 
2055 2:20am. 40; 7 16.90 2706 257 2453 33.68 
2056 2:35am. 40, 0 417.1 2707 2574 2451 33.69 
2057 3:35am. 40, 46 11.15 2707 2574 2575 33.69 
2058 3:35a.m. 40, 18 14.50 2696 25638 2498 33.55 
2059 «=93:385a.m. 40, 6 16.95 2700 2567 2448 33.60 
2060 3:40 a.m 40, 82" ae 2103 Zon Oe eee 33.64 
2061 3:40am. 40, 64 10.75 2700 2567 2575 33.60 
2062 3:40am. 40, 11 16.75 2703: 2570 2454 33.64 
20638 3:40 a.m 40, 0 16.95 2704 2571 2451 33.65 
2064 3:50 a.m 40, 37 12.05 2692 2559 2544 33.50 
2065 3:50 a.m 40, 16 14.85 2695 2562 2490 33.54 
2066 3:50am. 40, 32 22.2 117 18.8 9 16.80 2720 2586 2470 33.85 
2067 4:05am. 40; 32 22.7 117 19.2 137 OSS: acces 2 eee Se eee ere 
2068 4:05a.m. 40, From 4:05 to 5:45 92 9.75 2728 2588 2615 33.89 
2069 4:05am. 40; a.m. the boat 13- 16.65 2701 2568 2455 33.61 
2070 4:05am. 40, drifted from the 0 17.0 2711 2577 2456 33.74 
2071 4:15am. 40; above position 110 OBOE ere Meee ee | Bese scct= 
2072 4:15am. 40; to the following 73 9.90 2717 2583 2606 | 33.81 
2073 4:15am. 40, position 27 12.70 2693 2560 2532 33.52 


g, Indicates that the gas content of the sample was determined; see Table 3. 


1915] 


Water 
sample 
_ number 


2074 
2075 
2076 
2077 
2078 
2079 
2080 
2081 
2082 
2083 
2084 
2085 
2086 
2087 
2088 
2089 
2090 
2091 
2092 
2098 
2094 
2095 
2096 
2097 
2098 
2099 
2100 
2101 
2102 
2103 
2104 


2105 
2106 
2107 
2108 
2109 
2110 
2111 
2112 
21138 
2114 
2115 
2116 
2117 
2118 
2119 
2120 
2121 
2122 
2123 
2124 
2125 
2126 
2127 
2128 
2129 
2130 
2131 
2132 
2133 
2134 
2135 
2136 


DATTA ATTAIN AADARDMAWAUNIUNUNONONOOO OE Pp PP Pp 
t 


STAT AT AT ATT TA AANRDAAAAAAAAAUE PE SP Pip pp 
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:27 a.m. 
O7 

:27 a.m. 
:27 a.m. 


730 a.m. 
730 a.m. 
:40 a.m. 


242 a.m. 
742 a.m. 
:42 a.m. 


:00 a.m. 


:00 a.m. 
:00 a.m, 
OS a.m. 
:08 a.m. 


:10 a.m. 


:10 a.m. 


:00 a.m. 
:20 a.m. 
220 a.m. 
7:20 a.m. 
:25 a.m. 
725 a.m. 
:25 a.m. 
7:30 a.m, 


35 a.m. 
35 a..m 
Sop) acme 
755 a.m. 
155 a.m. 


750 a.m. 
7:20 a.m. 
:09 a.m. 
709 a.m. 
:09 a.m. 
209 a.m. 
710 a.m. 
:23 a.m. 


:23 a.m. 
:23 a.m. 
35 a.m. 
35 a.m. 
35 a.m. 


740 a.m. 
:40 a.m. 
:40 a.m. 
:50 a.m. 
750 a.m. 
:50 a.m. 
750 a.m. 


O08 a.m. 
708 a.m. 


735 a.m. 
735 a.m. 


755 a.m. 


:23 a.m. 


735 a.m. 
:05 a.m. 
740 a.m. 


Section 


40, 
40, 


TABLE 1.—OcEAN Data—(Continued) 


Position 


North West in 


la 


32 
32 


titude longitude meters 
June 18, 1911 
82 


16 
° 2212 117° 188 Y) 
22.7 alalie( Tal eS aley/ 


From 6:00 to 7:30 92 


32 
32 


a.m. the boat 13 
drifted from the 110 
above position 7 
to the following 27 
position 82 


22.2 117 18.8 0 
June 20, 1911 
23.5 117 18.0 0 


From 4:35 to 6:40 137 


32 
32 


a.m. the boat 92 
drifted from the 13 
above position 7 
to the following 110 
position 46 


23.0 117 17.2 6 
23.5 117 18.0 0 


From 7:05 to 9:35 137 
a.m. the boat 92 
drifted from the 13 
above position 7 
to the following 0 
position 110 

46 
37 


in centi- 


grade 


9°70 


10. 
16. 
lye 
Wie 
aE 
14. 
17. 

ws 
10.2 
Nie 
alee 
15. 
16. 

)s 

oe 
16. 

we 


40 
70 
0 


9.95 


13. 
9. 
10.9% 


17.15 


Uitfs 

Oe 
10. 
Mie 
ial 
16.: 
aii 
ths 


Specific gravity 


0° 


4°0 


2724 
2700 
2705 
2705 
2718 
2694 
2690 
2705 
2719 
2703 
2723 


2721 
2701 


2728 


2730 
2718 
2719 
2709 
2714 
2711 
2720 


2700 
2725 
2713 
2704 
2701 
2719 
2699 
2689 
2694 
2702 
2722 
2716 
2696 
2698 
2705 
2720 
2697 
2699 
2700 
2720 
2692 
2710 
2701 
2702 
2726 


1725 


17°5 


2570 
2588 
2563 
2564 
2566 


2572 
2586 
2564 
2566 
2567 
2586 
2559 
2576 
2568 
2569 
2591 


2457 
2453 
2609 
2565 
2481 
2449 
2607 
2551 
2459 
2448 
2446 


83 


Salinity 


S °/o0 


33.90 
33.60 
33.66 
33.66 
33.83 
33.53 
33.48 
33.66 
33.84 


Water 
sample 
number 


2137 
2138 
2139 
2140 
2141 
2142 
2143 
2144 
2145 
2146 
2147 
2148 


2149 
2150 
2151 
2152 
2153 
2162 
2163 
2164 
2165 
2166 
2167 
2168 
2169 
2170 
2171 
2172 
2173 


2174 
2175 
2176 
2177 
2178 
2179 
2180 
2181 
2182 
2183 
2184 
2185 
2186 
2187 
2188 
2189 
2190 
2191 
2192 
2193 
2194 
2195 
2196 
2197 
2198 
2199 
2200 
2201 
2202 
2203 
2204 
2205 
2206 


9H WOOO HOO OO 1 


= 


10 


DD OF OF UT OP OP OTP OTOL OT OT eR BE te Co bo fo fo 


Time 
of 
day 


:50 a.m. 
:10 a.m. 
:10 a.m. 
:10 a.m. 
210 a.m. 
:20 a.m. 
:20 a.m. 
:20 a.m. 
:20 a.m. 
:35 a.m. 
:15 a.m. 
:40 a.m. 


:55 a.m. 
:15 a.m. 
715 a.m. 
:15 a.m. 
215 a.m, 
200 p.m, 
200 p.m. 
200 p.m. 
200 p.m. 
:25 p.m. 
725 p.m. 
:25 p.m. 
:25 p.m. 


740 a.m. 
700 a.m, 
:20 a.m. 
:40 a.m, 
:00 a.m. 
720 a.m. 
740 a.m. 
:00 a.m. 
:20 a.m. 
740 a.m. 
:00 a.m, 
:30 a.m. 
730 a.m. 
:30 a.m, 
:30 a.m. 
235 a.m. 
:40 a.m. 
740 a.m. 
740 a.m. 
:40 a.m. 
00 a.m. 
:00 a.m. 
:00 a.m, 
:00 a.m. 
:00 a.m. 
:07 a.m. 
:07 a.m. 
:07 a.m, 
:07 a.m, 
715 a.m. 
:15 a.m. 
718 a.m. 
700 a.m, 
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Section 


40, 
39; 
395 
39, 
39, 
39; 
39, 
39; 
39, 
39; 
39, 
39, 


TaBLE 1.—OcEAN Data—(Continued) 


Specific gravity 


Position Temper- 


Depth ature 0° 
North West in incenti- S 
latitude longitude meters grade 4°0 


June 20, 1911 
13°40 2701 


82 MeO! crecenec 

55 10.65 

22 14.70 

18 15.30 

73 10.10 

46 11.60 

16 15.50 

9 16.70 
32° 23/6 117° 17/0 QP alee} ase 
32 20.0 117 17.4 0 17.5 2702 
32 20.0 117 ‘17.4 0 pele eseeee 

June 21, 1911 

32 22.4 117 21.2 ) alyfeak 227A} 
32 23.6 117 20.9 0 17.0 2706 
32 22.4 117 21.2 1290 00 
382 22.7 117 20.7 1240 -60 2770 
32 22.7 117 20.7 1230 .60 2771 
32 22.3 117 19.7 460 80 2742 


32 22.3 117 19.7 185 


3 
3 
3 
7 
32 22.3 ali al ere P4003) OF OO meeessee es 
9 
Wale ale syf ah lg} 
6 


32 22.3 55 2705 
32 22.7 117 19.2 550 .45 2758 
32 22.7 VT OA VOLO eye 2759 
32 22.7 117 19.2 540 6.55 2764 
32 22.7 117 19.2 530 6.70 2757 
32) 22.7 117 19.2 460 7.39 2739 
32 22.7 117 19.2 365 7.90 2754 
32 22.7 117 19.2 275 8.90 2758 
32 22.7 117 19.2 185 9.55 2731 


June 22, 1911 
32 25.2 117 14.9 0 We 
32 26.4 117 16.3 0 ie 
32 27.7 117 17.8 0 lie 
32 29.0 117 19.2 0 i Ga 
32 30.2 117 20.9 0 WY(c, 
32 31.6 W117 22.3 0 vie 
32 32.8 WT 23.7 0 Ai, 
32 34.1 V7 25.2 0 Alfie 
BE Biy3) V7 26.7 0 Alfic 
32 36.6 117 28.1 0 yee als} 
32 37.8 17 29:6 0 aed, eee 
32 40.0 1a 320) W377 8.95 2724 
82 40.0 117 32.0 92 9.80 2711 
32 40.0 117 32.0 13 17.20 2708 
32 40.0 117 32.0 7 17.20 2703 
32 40.0 117 32:0 0 17.15 2706 
32 40.0 7 32207 110 9.40 2712 
32 40.0 117 32.0 46 11.55 2689 
82 40.0 117 32.0 37 13.00 2698 
32 40.0 117 32.0 27 14.25 2715 
82 40.0 117 32.0 0 ilyiaak 2709 
32 40.0 117 32.0 82 10.00 2708 
32 40.0 117 32.0 55 11.40 2697 
32 40.0 U7 S820 22 G05! Bree 
32 40.0 117 32.0 18 V7.5 2710 
32 40.0 117 32.0 7 10.45 2714 
32 40.0 117 32.0 46 11.85 2692 
32 40.0 117 32.0 16 17.15 2699 
32 40.0 117 +32.0 9 aly imalsye hal) 
32 40.0 117 32.0 ata 17.15 2722 
32 40.0 117 32.0 6 17.15 2700 
82 40.0 117 32.0 0 17.15 2704 
32 44.0 117 ‘31.4 0 iyifeal 2707 


WNWrHOWAUFD UOSOW 
or Or < 


17°25 


U7e5 


2622 
2623 
2628 
2621 


BER CIDR DWORNDS 


OANA O gH OI 4) 1-1-1 00 


[ Vou. 15 


Salinity 
S °/o0 
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TABLE 1.—OcEAN Data—(Continued) 
Specific gravity 


Position Temper- = = 
Water Time -—#!#*$[Y——, Depth ature 0 ion anita 
sample of North West in incenti- S iS) Ss Salinity 
number day Section latitude longitude meters grade 4°0 L7e5: 4°0 S$ 9/00 
ge June 22, 1911 
2207 8:20 a.m. 42, 32° 46/8 117° 30/9 OQ) UR 2Reee ee Cee Ghee | Bees 
2208 8:40 a.m. 42,5 32 49.6 117 30.4 0 soseeelh cesceuseay pp ieeeeeeen | yeseecees 
2209 9:15 a.m. 42, 32 52.0 117 30.0 137 2726 2631 33.93 
2210 9:15 a.m. 42.5 32 52:0 117 30.0 92 2707 2600 33.69 
2211 9:15am. 4215 32 52.0 117 30.0 13 2706 2443 33.68 
2212 9:15 a.m. 42.5 32 52.0 117 30.0 tf 2704 2571 2439 SotOD 


2706 2573 2440 33.68 
2727 2592 2624 33.94 
2694 2561 2565 33.53 
2693 2560 2546 33.52 


2213 9:20'a.m. 42:, 32 52.0 117 30.0 0 
2214 9:30 a.m. 42,, e Hl 117 30.0 110 
2215 9:30am. 42,, 117 30.0 46 
2216 9:30 a.m. 255 ALT 30:0 vii 

9 it 


2217 9:30a.m. 42,, LVS 0:0 92 2695 2562 2 33.54 
2218 10:05am. 42,, 117 30.0 82 2710 2576 2602 33.73 
2219 10:05a.m. 42,, 117 30.0 55 2691 2558 2565 33.49 
2220 D: 42.5 2 117 30.0°- 22 2700 2567 2502 33.60 
2221 4250 32 52.0 117 30.0 18 2698 2565 2469 33.58 
2222 42, 32 52.0 117 30.0 73 2708 2574 2592 33.70 
2223 42,9 32 52.0 117 30.0 46 2694 2561 Be 
2224 10:l5am. 42,, 32 52.0 117 30.0 16 2698 2565 2477 3: 
2225 10:l5a.m. 42,, 32 52.0 117 + 30.0 9 2706 2573 2441 33.68 
10:30am. 42,, 32 52.0 117 30.0 64 2703 2570 2584 33.64 
10:30am. 42,5 32 52.0 LOO" 3 2695 2562 2549 33.54 
10:30am. 42, 32 52.0 Wd 3020) a 2707 892574 =2443 33.69 
2 10:30am. 42,, 32 52.0 117 30.0 5 2704 2571 2440 33.65 
2230 10:33am. 42, 32 52.0 117 30.0 0 2712 2578 2444 33.75 


2231 10:40am. 42,, 32 51.0 117 30.7 0 
2232 11:00am. 43, 32 51.8 117 33.6 0 
2233 11:20am. 43,, 32 51.6 117 36.4 0 


2234 11:40am. 44,, 32 51.4 117 39.0 0 sere 
2235 11:52am. 44,, 32 51.3 117 40.5 92 33.79 
2236 11:52a.m. 44,, 32 51.3 117 40.5 55 33.69 
2237 11:52am. 44,, 32 51.3 117 40:5 27 33.65 
2238 12:15pm. 44, 32 51.3 117 40.5 37 33.65 
2239 12:15pm. 44, 32 51.3 ie <40%5) 8 33.86 
2240 12:15pm. 44,, 32 51.3 117 40.5 9 33.86 
2241 15 p.m. 44.) 32 51.3 117 40.5 0 33.73 
2242 1:00pm. 465,, 32 50.8 117 «(45.7 0 33.78 
2243 1:20pm. 46,, 32 50.7 117 48.4 0 33.66 
2244 1:40 p.m. 46,, 32 50.4 ELT, 4 0 33.64 
2245 1:50pm. 47,, 32 50.3 117 9 «692 33.88 
2246 1:50pm. 47,, 32 50.3 117 9) bd 33.57 
2247 «81:50pm. 47, 32 50.3 iil 37 33.48 
2248 1:55p.m. 47,, 32) 50.3 117 Cel opal Ot ays oe eee © Bena ae 8 Mae 
2249 1:55pm.  47,, 32 50.3 117 52.9 18 2694 256 33.53 
2250 1: 4710 32 50.3 117 A) 9 2689 2556 33.47 
2251 1:55pm. 47 32 50.3 117 52.9 0 2700 =. 256 33.60 
2252 2:20p.m. 4745 2 50.1 TW) (5825 0 2708 257 2456 33.70 
2253 2:40pm. 48, 32 49.8 117 58.3 0 2699 256 2446 33.59 
2254 3:00pm. 48,, 32 49.6 18 1.2 0 2695 256 2438 33.54 
2255 3:20p.m. 49,, 32 49.5 118 3.9 0 2698 : 2447 ©3358 
2256 3:21pm. 49,, 32 495 118 3.9 92 2709) 2575 2593! 33.7 
2257 3:21pm. 49,, 82 49.5 118 3.9 55 2698 2565 2562 33.58 
2258 3:21pm. 49, 32 49.5 ilalisys BH) Bhy/ 2691 2522 33.49 
2259 3:35pm. 49, 32 49.5 alalisy BY) A837/ 2695 2529 33.54 
“2260 %3:35 p.m. 49,, 32 49.5 118 3.9 18 2696 25638 2486 33.55 
2261 3:45pm. 49,, 32 49.5 118 3.9 0 2697 2463 33.577 
2262 4:20pm. 50,, 2 49.2 118 7.8 0 2699 2454 33.59 
2263 4:40 p.m. O10 32 48.9 118 10.1 0 2709 2459 933.7 

2264 5:00pm. 50, 32 48.7 118 12.3 0 2700 2463 33.60 
2265 5:43pm. 51, 32 48.3 118 17.2 0 2703 2471 33.64 
2266 6:30p.m. 52,, 32 48.1 118 19.1 0 2703 2475 33.64 
2267 6:45 p.m. 52%, 32 48.0 118 21.4 ON WS tS bates he een LS 

June 23, 1911 

2268 6:10am. 52,, 32 50.0 118 ae | 92 9260! 2715 2609 33.79 
2269 6:10am.  52,, 32 50.0 118 20. 55 11.80 2700 2557 =. 33.60 


86 


Water 
sample 
number 


2286 
2287 
2288 


2289 
2290 
2291 
2292 
2293 
2294 
2295 
2296 
2297 
2298 
2299 
2300 
2301 
2302 
2304 
2305 
2306 
2307 
2308 
2309 
2310 
2311 
2312 
2313 
2314 
2315 
2316 
2317 
2318 
2319 
2320 
2321 
2322 
2323 
2324 
2325 
2326 
2327 
2328 
2329 
2330 
2331 
2332 
2333 


H 
SOOO OOMOOMO OOO OO DW DANII AIAWWIAIAAAMWARAAMAAABOAUNINAHKNN 


ws 
So 


a 
SOCHSHDOOOOWDDDAIAMRWAAAaAHD 


Time 
of 
day 


10 a.m. 
10 a.m. 
18 a.m. 
:18 a.m. 
718 a.m. 
705 a.m, 
740 a.m. 
:05 a.m, 
730 a.m, 
745 a.m. 
:00 a.m. 
215 a.m. 
:25 a.m. 
735 a.m. 
:45 a.m. 
755 a.m. 
:05 a.m. 
:16 a.m. 
:25 a.m. 


:55 a.m. 
:55 a.m. 
:55 a.m. 
155 a.m. 
:55 a.m. 
:10 a.m. 
:10 a.m. 
225 a.m. 
725 a.m. 
:25 a.m. 
:25 a.m. 
225 a.m. 
730 a.m. 
730 a.m. 
750 a.m. 
750 a.m. 
:50 a.m. 
750 a.m, 
200 a.m. 
:00 a.m. 
:40 a.m. 
752 a.m. 
:52 a.m. 
:52 a.m. 
752 a.m. 
752 a.m. 
:00 a.m, 
:00 a.m. 
:02 a.m. 
702 a.m. 
702 a.m. 
:02 a.m. 
:10 a.m. 
:10 a.m. 
710 a.m, 
745 a.m. 
745 a.m. 
:45 a.m. 
745 a.m. 
745 a.m. 
259 a.m. 
:55 a.m. 
:07 a.m. 
:07 a.m. 
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Section 
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TABLE 1.—OcEAN DatTa—(Continued) 


Position Temper- 
Depth ature 
North West in in centi- 
latitude longitude meters grade 
June 23, 1911 
32° 50/0 118° 2093 37 14985 
382 50.0 118 20.3 0 17.0 
32 50.0 118 20.3 27 15.35 
32 50.0 118 20.3 18 16.95 
82 50.0 118 20.3 9 17.00 
De) ow 118 19.6 0 17.15 
32 59.4 118 19.3 OQ} Lito) 
33) 2.2 118 19.0 0 17.45 
33 «5.0 118 18.7 0 16.65 
33 = («6.9 118 18.6 0 16.65 
33 (8.7 118 18.4 0 16.5 
33 10.4 118 18.2 0 16.2 
Bolen) 118 18.2 0 16.0 
33 12.8 118 18.1 0 16.2 
33 13.8 118 18.0 0 16.4 
33 15.0 118 18.0 0 16.2 
33 16.4 US ier 0 16.2 
Bis} ees) 118 17.6 0 ale pez 
33 18.7 118 17.6 0 18.3 
June 24, 1911 
33 19.4 118 16.7 92 9.50 
33 19.4 118 16.7 55 10.90 
33 19.4 alates ale Raf alsyealisy 
30 19:4 118 16.7 27 15.50 
33 19.4 118 16.7 OP aite2 
33 19.4 MESS 27 18 16.65 
33 19.4 118 16.7 9 17.05 
33 18.6 118 163 92 10.30 
33 18.6 118 16.3 55 10.90 
33 18.6 118 16.3 37 12.90 
33 18.6 118 16.3 27 15.35 
33 18.6 118 16.3 Q)ail/eal 
33 18.6 118 16.3 18 16.45 
33 18.6 118 16.3 9 17.05 
Some 118 16.5 515) 10.95 
Bey ayers 118) 26.5) 37 13.50 
aia Leary 118 16.5 27 14.75 
oo LT 118 16.5 0 
33 17.7 nin tan oo ie) 
BB} UG 118 16.5 9 
33 14.3 118 19.0 0 
33) 13.5 118 19.6 92 
33 13.5 118 19.6 55 
33 13.5 118 19.6 37 
33 13.5 118 19.6 27 
33 13.5 118 19.6 0 
33 13.5 118 19.6 18 
BBi- 113}55) 118 19.6 9 
33 (8.4 118 23.6 92 
33 «8.4 118 238.6 55 
33 «8.4 118 23.6 37 
330 (8.4 118 23.6 27 
33 8.4 118 23.6 0 
33) 8.4 118 23.6 18 
3 8.4 118 23.6 9 
3: 4,2 118 26.8 92 
330 4.2 118 26.8 55 
33 4.2 118 26.8 37 
334.2 118 26.8 27 
33 4.2 118 26.8 0 
33 4.2 118 26.8 18 
3 4.2 118 26.8 9 
332.38 118 ane 92 
oo.) ono 118 28.2 55 


[ Vou. 15 
Specific gravity 
0° Teo) t° 
J—=S s Salinity 
4°0 17°5 4°0 S 9/00 
2708 2574 33.70 
2699 2566 33.59 
27038 2570 33.64 
2701 2568 33.61 
2710 2576 33.73 
2701 2568 33.61 
2712 2578 33.75 
2704 2571 33.65 
2700 2567 33.60 
2701 2568 33.61 
2710 2576 33.73 
2694 2561 33.53 
2697 2564 33.57 
2699 2566 33.59 
2697 2564 33.57 
2699 2566 33.59 
2703 2570 33.64 
2701 2568 33.61 
2716 2582 33.80 
2698 2565 33.58 
2694 2561 33.53 
2697 2564 33.57 
2713 2579 33.76 
2703 2570 33.64 
2705 2572 33.66 
2719 2585 33.84 
2701 2568 33.61 
2688 2555 33.45 
2696 2563 33.55 
2708 2574 33.70 
2703 207 33.64 
2695 2562 33.54 
2697 2564 33.07 
2700 2567 33.60 
2569 : 
2556 
2576 
2570 
2562 
2579 5 
2574 33.69 
25738 33.68 
2567 33.60 
2590 33.91 
2574 2575 33.69 
2562 33.54 
2561 33.53 
2573 33.68 
2576 33.73 
2572 33.66 
2585 33.84 
2571 33.65 
2574 33.69 
2570 33.64 
2575 33.71 
2568 33.61 
2566 33.59 
2584 33.83 
2574 33.69 
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TABLE 1.—OcEAN Data—(Continued) 
Specific gravity 


Position Temper- 
Water Time o_o t#€#!—__ Depth ature 0° 17°95 t° 
sample of North West in in centi- S) Ss Salinity 
number day Section latitude longitude meters grade 4°0 aly (25) 4°0 8 9/00 


June 24, 1911 


2334 10:07 a.m. 5445 3B3o) 273 118° 2822 3 12°20 2699 2566 2548 33.59 
2335 10:07 a.m. 54,0 33) 23 118 28.2 27 12.90 2704 2571 2538 33.65 
2336 10:07 a.m 544. 332.3 118 28.2 0 18.95 2708 2574 2405 33.70 
2387 10:15 a.m. 54,, 33 2.3 118 28.2 18 14.40 2700 2567 2505 33.60 
2388 10:15 a.m. 54,5 33) 23 118 28.2 9 15.75 2697 2564 2472 33.57 
2339 10:30 a.m. 544, ‘oon 156) 118 30.8 92 9.60 2721 2587 2616 33.86 
2340 10:30 a.m. 544, 3302.6 118 30.8 55 11.00 2705 2572 2575 33.66 
2341 10:30 a.m. 544, 33 «2.6 118 30.8 37 11.75 27038 2570 2559 33.64 
2342 10:30 a.m. D445 33 0 2.6 118 30.8 27 12.20 2700 2567 2548 33.60 
°2343 10:80 a.m. 544, oe | 626 118 30.8 0 18.4 2708 2574 2420 33.70 
2344 10:40 a.m. 5445 33 2.6 118 30.8 18 14.05 2700 2567 2511 33.60 
2345 10:40 a.m. 54,5 33 «2.6 118 30.8 9 15.65 2720 2586 2496 33.85 
2346 10:40 a.m. 5445 oo 12.6 118 30.8 5 16.60 2710 2576 2464 33.73 
2347 11:00 a.m. 55i3 Be} PAG) 118 33.3 92 9.60 2721 2587 2615 33.86 
2348 11:00 a.m. 5543 3a) 29 118 33.3 55 10.90 2712 2578 2585 33.75 
2349 11:00 a.m. 5543 3302.9 118 33.3 uf 11.50 2700 2567 2561 33.60 
2350 11:00 a.m. 5543 Be 62.9 118 33.3 27 12.10 2702 2569 2553 33.63 
2351 11:10 a.m. 55y, 33 2.9 83323, 18 13.50 2702 2569 2524 33.63 
2352 11:10 a.m. 330 2.9 118 33.3 9 15.00 2705 2572 2497 33.66 
2353 11:10 a.m. 33 «2.9 118 33.3 a) 17.20 2706 2573 2446 33.68 
2354 11:10 a.m. 33 «62.9 118 33.3 0 17.75 2710 2576 2437 3.73 
2355 11:35 a.m. 33 = «2.0 118 35.0 0 LG 2707 2574 247 33.69 
2356 11:35 a.m. BB} At0) 118 35.0 18 13.80 2705 2572 2522 33.66 
2357 =11:35.a.m. 33 = -.2..0 118 35.0 9 14.20 2704 2571 2514 33.65 
2358 11:35 a.m. 33 = 2.0 118 35.0 5 15.65 2707 2574 2485 33.69 
2359 3:45 p.m. 5210 32 50.0 118 20.3 0 18.65 2710 2576 2416 33.73 
2360 4:30 p.m. 5250 32 50.0 118 20.8 0 18.5 2705 2572 2414 33.66 
June 26, 1911 
2361 4:00 a.m, 40, 32 22:7 117 19.2 0 aliy(eks) 2711 2435 33.74 
2362 5:45 a.m. 40, 32 22.7 117 192 137 OI GoM Netzex cen yee, fae | ope eee 
2363 5:45 a.m. 40, 32 22.7 Nay aes alate) 9.80 2726 2617 33.93 
2364 6:05am. 40, 32 22.7 nlalys ale yy} 0 18.0 2708 2430 33.70 
2365 6:45 a.m. 40, 32 22.7 117 19.2 0 ree) 2706 2430 33.68 
2366 7:35 a.m. 40, 32 22.4 117 21.2 0 17.95 2710 2434 33.73 
2367 8:50 a.m. 40, 32 218 117 20.5 0 18.05 2704 2427 33.65 
June 27, 1911 
2368 6:00 a.m. 39, 32 23.2 PT 47, 37 10.55 2699 2579 33.59 
2369 6:00 a.m. 39, 32 23.2 Ere Se ye 27 12.70 2694 2532 33.53 
2370 6:15 a.m. 39, 32 23.2 VG VAST, 18 14.45 2699 2500 33.59 
2371 6:15 a.m. 39, 32 23:2 iB ey a 9 17.75 2706 2434 33.68 
2372 6:l5a.m. 39; 32) 23:2 117 14.7 0 18.0 2710 2432 33.73 
2373 6:35am. 39; 32 22.9 WU LORA GAGh OSA D es eee | ee | See 
2374 6:35 a.m. 39, 32 22.9 V7 15.2 27 12.40 2695 2562 2539 33.54 
2375 6:45 a.m. 39, 32 22.9 W17 15.2 18 14.50 2706 257 2509 33.68 
2376 6:45 a.m. 39, 32 22.9 117 16.2 9 17.85 2701 2568 2427 33.61 
2377 6:45 a.m. 39, 32, 22.9 117 15.2 0 17.8 2708 2574 2434 33.70 
2378 7:16 a.m. 39, 32 22.6 LU SG BO eee 2703 PATA “ese 33.64 
2379 7:16 a.m. 39, 32 22.6 HA 5:6 37 11.75 2715 2581 2572 33.79 
2380 7:20 a.m. 39; 32 22.6 117 15.6 46 10.85 2699 2566 2572 33.59 
2381 7:20 a.m. 39, 32 22.6 7 oS De ee eeeese 2696 25) oS 83.55 
2382 7:25 a.m. 39, 32 22.6 7 15:6 18 15.60 2702 2569 2481 33.63 
2383 7:25 a.m. 39, 32 22.6 117 (15.6 9 17.85 2712 2578 2437 33.75 
2384 7:25 a.m. 39; 32 22.6 Tlalyy  alisy(s) 0 17.9 2713 2579 2435 33.76 
“2385 7:40 a.m. 39; 32 22.2 Ge 64 10.10 2723 2588 2608 33.89 
2386 7:40 a.m. 39, 32, (22:2 117 16.1 46 10.90 2700 2567 2573 33.60 
230 wso0lasm: 39) 382 22.2 17 6 3% es) 2696" 2563) 2565 3.55 
2388 7:50 a.m. 39, 32 22.2 alfa Keyl! 27 13.50 2696 2563 2519 33.55 
2389 7:55 a.m. 39, 32 22.2 EN Gil 18 15.95 2699 2566 2470 33.59 
2390 7:55 a.m. 39, 32 22.2 ai lip ga Kh ayen 9 17.75 2705 2572 2431 33.66 
2391 7:55 a.m. 39, 2 22.2 117 16.1 0 17.65 2706 2573 2437 33.68 
2392 8:50 a.m. 39, 32 21.6 al ieee) 92 10.35 2704 2571 2585 33.65 
2393 8:50 a.m, 39, 32 21:6 117 17.0 55 10.85 2697 2564 2571 33.57 
2394 9:00 a.m. 39, 32 21.6 al Gees ly Ats) 37 11.40 2702 2569 2565 33.63 
2395 9:00 a.m. 39, 32 21.6 117 17.0 27 13.55 2697 2564 2519 33.57 
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Water 
sample 
number 


2396 
2397 
2398 
2399 
2400 
2401 
2402 
2403 
2404 
2405 
2406 
2407 
2408 
2409 
2410 
2411 
2412 
2413 
2414 
2415 
2416 
2417 
2418 
2419 
2420 
2421 
2422 
2423 
2424 
2425 
2426 
2427 
2428 

2429 
2430 
2431 

2432 
2433 
2434 
2435 
2436 
2437 
24388 
2439 
2440 
2441 

2442 
2443 
2444 
2445 
2446 
2447 
2448 
2449 
2450 
2451 
2452 
2453 
2454 


2455 
2456 
2457 
2458 


9: 
9: 
9 
9 
9 
9 
9 


Sp 
Hee 


= 
att 


ANMTIAIrPRERRRRRRR RR wWwWwWWWWWD DHE eee 


6:00 a.m. 
6:00 a.m, 
6:10 a.m. 
6:10 a.m. 


205 a.m, 
745 a.m. 
245 a.m. 
750 a.m. 
:50 a.m. 
5 a.m, 
5 a.m. 
5 a.m. 
10:20 a.m. 
10:20 a.m, 
10:30 a.m, 
10:30 a.m. 
10:40 a.m. 
10:40 a.m. 
10:40 a.m. 
:30 a.m. 
730 a.m. 
740 a.m. 
740 a.m. 
Ms50iaeme 
750 a.m, 
750 a.m. 
:30 p.m, 
:30 p.m. 
:40 p.m. 
:40 p.m. 
750 p.m. 
:50 p.m. 
750 p.m. 
730 p.m. 
:50 p.m, 
00 p.m. 
00 p.m. 
:10 p.m. 
:10 p.m. 


:05 p.m. 
:15 p.m. 
715 p.m, 
15 p.m. 
35. p.m. 
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Section 


aa 


TABLE 1.—OcEAN Data—(Continued) 


Position 


North 
latitude 


32° 2176 


32 


21.6 
21.6 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.2 
20.2 
20.2 
20.2 
20.2 
20.2 
20.2 
19.6 
19.6 
19.6 
19.6 
19.6 
19.6 
19.6 


West 
longitude 
June 27, 1911 
TE ee rif) 
a ese) 


iileh ae(0) 
117 18.1 
NT WSL 
117 18.1 
Ualye als} 
117 «18.1 
117 18.1 
117 ‘18.1 
117 19.0 
117 19.0 
O20 
117 19.0 
117 ‘19.0 
117 =+19.0 
ili? WE)(0) 
Wily? Gs) 
117 19.8 
117 19.8 
17 1928 
idk7( ASS} 
117 19:8 


WAT, 1928 
117 21.8 
117 21.8 
117 21.8 
117 21.8 
L7 21.8 
117 21.8 
117 21.8 
117 22.8 
117 22.8 
117 22.8 
117 22.8 
117 22.8 
117 22.8 
117 22.8 
aly areal 
Mie Ok al 
ilake¢ 2a 
117 «(21.1 
117 21.1 
Hale PAS 
1a 2 
117 20.2 
117 20.2 
117 +«=20.2 
117 «(20.2 
117 +20.2 
117 20.2 
117 20.2 
117 19.2 
117 (19.2 
alalye ay) 
Unley aly) 
117 19.2 
117 19.2 
V7 19.2 
June 28, 1911 
117 15.6 
117 15.6 
117 15.6 
117 15.6 


Depth 


in 


Temper- 


ature 


in centi- 


meters grade 


Specific gravity 


0° 


2710 
2707 


1725 


17°5 


2566 
2569 
2574 


2574 
2574 
2577 
2566 


2442 


2439 


[ Vou. 15 


Salinity 
°/o00 
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TABLE 1.—OcEAN Data—(Continued) 
Specific gravity 


Position Temper- 
Water Time ——"——{ Depth ature o° 17°5 t° 
sample of North West in inecenti- S Ss s Salinity 
number day Section latitude longitude meters grade 4°0 17°25 4°0 S °/o0 

June 28, 1911 

2459 6:30 a.m, 39, 32° 24/2 PETS NGS 82 ORO Dre me .-- 
2460 6:30 a.m, 39, 32 24.2 117 16.4 55 10.20 2710 
2461 6:40 a.m. 39; 32 24.2 117 16.4 37 NOC) Sees 
2462 6:40 a.m, 39, 32 24.2 117 16.4 27 12.30 2694 
2463 6:40 a.m. 39, 32 24.2 117 16.4 0 18.1 2712 
2464 6:45 a.m. 39, 32 24.2 117 ‘16.4 18 A360) Saceee- 
2465 6:45 a.m. 39; 32 24.2 117 16.4 9 18.10 2705 
2466 7:00 a.m. 39; 32 23.8 117 ‘16.7 92 QS850 fect 
2467 7:00 a.m. 39, 32 23.8 ale Alyy 55 10.20 2710 
2468 7:07 a.m. 39, 32 23.8 abi lie/ MaloKy/ 37 TORSO) vee 
2469 7:07 a.m. 39; 32 23.8 7 GH 27 12.40 2691 
2470 7:12 a.m. 39; 32 23.8 Pe 167 18 UB YO ses 
2471 7:12 a.m. 39; 32 23.8 LO L637, 9 18.00 2706 
2472 7212 :a.m. 39, 32 23.8 117 16.7 0 18.0 2706 
2473 7:35 a.m. 39.5, 32 23.6 LT 5 92 DOO eee re rent ipeacsttees, eee 
2474 7:35 a.m. 39.55 32 23.6 117 ‘(17.5 55 10.10 2709 33.71 
2475 7:42 a.m. 39.5, 32 23.6 ate by fea beg) 7 G0) Pies pevcckes 
2476 7:42 a.m. 39.5; 32 23.6 W7 17.5 27 13.90 2700 33.60 
2477 7:47 a.m. 39.5; 32 23.6 117 «(17.5 18 UGHGO) ee ees ees es 
2478 7:47 a.m. 39.5, 32 23.6 ey Ae 9 18.15 33.65 
2479 7:47 a.m. 39.55 32 23.6 y Ea Cy fs ly ets 0 18.1 33.73 
2480 8:08 a.m. 40, 32 23.0 117 18.5 92 OOO ie | kis szctesee, | ene 
2481 8:08 a.m. 40, 32 117 18.5 D5 10.80 2699 33.59 
2482 8:12 a.m. 40, 32 117 18.5 37 UN Ay cee Seite 2, ce sty Scene 
2483 8:12 a.m. 40, 32 117 18.5 27 13.50 2695 33.94 
2484 8:15 a.m. 40, 32 117 18.5 18 WORD OPM sest Leese a” Saas &  ees 
2485 8:15 a.m. 40, 32 117 18.5 9 17.95 2702 33.63 
2486 8:15 a.m. 40, 32 V7 18.5 0 18.0 2700 33.60 
2487 9:00 a.m. 40, 32 a) 117 18.5 64 MO RAD eal ect, 0 pest2-2) Oe» Bee 
2488 9:00 a.m. 40, 32 5 EF 855: 55 10..0 2704 2571 2580 33.65 
2489 9:05 a.m, 40, 32 5 117 ‘18.5 37 DED i eck g cep See. nts 
2490 9:05 a.m. 40, 32 5 a el 8i5 27 14.70 2698 2496 33.58 
2491 9:10 a.m. 40, 32 5 117 18.5 18 MG SG) preset, atc eee Face 
2492 9:10 a.m. 40, 32 5) 117 18.5 9 17.95 2706 2428 33.68 
2493 9:10 a.m. 40; 32 5 17 18:5 0 18.1 2713 2433 33.76 
2494 9:20 a.m. 40, 32 1 117 19.0 82 OO" tae:!) Sa Wisse? EE 
2495 9:20 a.m. 40, 32 1 117 19.0 55 10.50 33.63 
2496 9:26 a.m. 40, 32 il 117 19.0 37 UZ) artes: ae eee eee eS es 
2497 9:26 a.m. 40; 32 1 117 19.0 27 15.50 2692 5 33.50 
2498 9:30 a.m. 40, 32 1 117 19.0 Ste MI AGO ets ett Aes) | Ree 
2499 9:30 a.m. 40, 32 1 117 +=19.0 9 18.00 2703 2570 33.64 
2500 9:30 a.m. 40, 32 i 117 19.0 0 18.15 2705 2572 33.66 
2501 9:50 a.m. 40, 382 25.7 117 19:5 92 OO Ole eee openers eee | eee 
2502 9:50am. 40, 32 25.7 117 19.5 55 10.80 2700 33.60 
25038 9:56 a.m. 40, 32 25.7 TNT L9'5 37 PASS) | ane Saas ae MS an Me ee ae ae x 
2504 9:56 a.m. 40, 32 25.7 7 19.5 27 14.60 2698 2565 33.58 
2505 10:00 a.m. 40, 32 25.7 117 19:5 18 ALLTOP ees Rae, Me eee es a) ees 
2506 10:00 a.m. 40, 25.7 117 19.5 9 18.05 2708 2574 2431 3.70 
2507 10:00 a.m. 40, 7 117 19.5 0 18.2 2708 2574 2425 33.70 
2508 10:20 a.m. 40, 3 117 20.0 92 91:90) ces > Ocbkcs) Spee | ES 
2509 40, 32, 25.3 117 20.0 55 11.10 2700 2567 2568 33.60 
2510 40, 32 25:3 117 20.0 37 GOR reso. WG eee wie 
2511 40, 32 25.3 1% (20:0 27 14.70 2699 2566 2496 33.59 
2512 40, 32 25.3 117 (20.0 18 20) ee | tea, | ae EES 
2513 10:30 a.m. 40, 32 25.3 117 + 20.0 9 18.00 2709 2575 2431 Beil 
2514 :30 a.m. 40, 32 25.3 117 (20.0 0 18.2 2709 2575 2426 33.71 
2515 745 a.m. 40, 32 24.7 117 (20.8 92 ONO RAE oe ree Meter eee 
2516 745 a.m. 40, 32 24.7 117 20.8 55 11.60 2691 2552 33.49 
2517 J a.m 40, 32 24.7 MNT (ZOYSt, “Si ANOS BS eee Bee) eee 
2518 :55 a.m. 40. 32 24.7 117 20.8 27 14.45 2693 2560 2497 
2519 11:00 a.m. 40, 32 24.7 117 20.8 18 WGRGO. cscs VERT Sesh 
2520 11:00 a.m. 40, 32 24.7 117 20.8 9 USI AULOD Soe, aS eas 
2521 11:00 a.m. 40, 32 24.7 117 ‘(20.8 0 18.2 2705 2572 2421 
2522 11:20 a.m. 40, 32 24.2 117 21.8 92 9.85 2704 2571 2595 
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TABLE 1.—OcEAN DatTa—(Continued) 
Specific gravity 


Position Temper- 
Water Time —#U"—— Depth ature o° 1725 t° 
sample of North West in incentii S—— S Ss Salinity 
number day Section latitude longitude meters grade 4°0 alr (ts 4°0 S$ 9/00 
June 28, 1911 
2523 11:20 a.m. 40, 32° 2472 117° 2128 55 11°35 2698 2565 2562 33.58 
2524 11:30a.m. 40, 32 24.2 117 (21.8 37 UZALO Se 
2525 11:30 a.m. 40, 32 24.2 117 21.8 27 14.10 2696 
2526 40, 32 24.2 117 21.8 18 NGRSS) Meee 
2527 40, 382 24.2 117 21.8 9 17.90 2701 
2528 40, 32 24.2 117 «(21.8 0 18.0 2708 
2529 41, 32 22.9 117 23.6 92 10340) Wee 
2580 7 41, 32 22.9 117 23.6 55 11.70 2695 
25381 12:55 p.m. 41, 32 22.9 117 23.6 37 L340) See 
25382 12:55 p.m. 41, 32 22.9 117 23.6 27 15.10 2701 
2533 1:00 p.m. 41, 32 22.9 117 23.6 18 AAOOF Ae : 
2584 1:00 p.m. 41, 32 22.9 17 23:6 9 Le) eee 
2585 1:00 p.m. 41, 32 22.9 117 23.6 0 758) 2709 
2536 1:05 p.m. 41, 32 22.9 117 23.6 185 SralO) Wess. 
2537 1:05 p.m. 41, 32 22.9 AN 2326513 9.35 2718 
2538 1:48 p.m. 41, 32 21.6 117 + 25.4 92 LOJA. Vee: 
2539 1:48 p.m. 41, 32 21.6 117 25.4 55 12.00 2694 
2540 1:55 p.m. 41, 32 21.6 117 25.4 37 LS SON meee 
2541 1:55 p.m. 41, 32 21.6 117 25.4 27 14.75 2698 
2542 2:00 p.m. 41, 32 21.6 117 «(25.4 18 MGGO! Geese 
2543 2:00 p.m. 41, 32 21:6 IT 25.4 9 17.55 2703 
2544 2:00 p.m. 41, 32 21.6 117 (25.4 0 17.6 2706 
2545 2:04 p.m. 41, 32 21.6 117 25.4 185 SGD) eee 
2546 2:04 p.m. 41, 32 21.6 W17 25.4 137 9.50 2718 
June 29, 1911 
2547 6:35 a.m. 41, 32 26.6 117 25.6 185 BinaO! see 
2548 6:35 a.m. 41, 32 26.6 117 25.6 137 9.50 2721 
2549 6:45 a.m. 41, 32 26.6 117 25.6 92 NOSSO). eteoces 
2550 6:45 a.m. 41, 32 26.6 117 25.6 55 12.00 2695 
2551 6:50 a.m. 41, 32 26.6 117 25.6 if SAD ere 
6:50 a.m. 41, 32 26.6 117 25.6 27 14.90 2698 
6:55 a.m. 41, 32 26.6 117 + 25.6 18 GSD) zc: 
6:55 a.m. 41, 32 26.6 117 (25.6 9 17.25 2701 
6:55 a.m. 41, 32 26.6 117 25.6 0 ie 2708 
7:35 a.m. 41, 32 29.0 117 (23.4 92 1Ok6O) Se 
7:35 a.m, 41, 32 29.0 117 23.4 55 12.15 2691 
7:40 a.m. 41, 32 29.0 117 238.4 37 W280) esses 
7:40 a.m. 41, 32 29.0 117 23.4 27 14.90 2699 
7:45 a.m. 41, 32 29.0 117 + 238.4 18 tI (eae a series 
7:45 a.m. 41, 32 29.0 117 23.4 9 17.25 2701 
7:50 a.m. 41, 32 29.0 DA 223; 10 17.2 2707 
7:50 a.m. 41, 32 29.0 W17 28.4 185 8.75 
7:50 a.m, 41, 32 29.0 117 234 137 9.30 
8:15 a.m. 40, 32 30.6 117 21.9 185 9.55 
8:15 a.m. 40, 32 30.6 Wily PAS wet 9.70 
8:22 a.m. 40, 32 30.6 117 21.9 92 10.10 
2 8:22 a.m. 40, 32 30.6 117 21.9 55 DESLO 
hi 8:30 a.m, 40, 32 30.6 117 21.9 37 13.00 
é 8:30 a.m. 40, 32 30.6 117 21.9 27 14.85 
j 8:35am. 40, 82 30.6 117 21.9 18 16.90 
2 8:35 a.m. 40, 32 30.6 17 (20:9 9 17.45 
2 8:35 a.m 40, 32 30.6 117 21.9 0 17.35 
2 8:53 a.m. 40, 32 32.3 117 20.4 185 9.40 
2 8:53 a.m. 40, 32 82.3 17 *20:4° 137 9.75 
2é 9:00 a.m. 40, 32 32:3 117 20.4 92 10.00 
2t 9:00 a.m. 40, 32 32.3 117 «(20.4 55 10.95 
28 9:12 a.m. 40, 32 32.3 117 (20.4 37 12.05 
2% 9:12 a.m. 40, 32 32.3 117 (20.4 27 13.20 
2 9:18 a.m. 40, 32 32:3 117 20.4 18 16.05 
2 9:18 a.m. 40, 32 32.3 117 20.4 9 Nii (5) 
2% 9:18am. 40, 32 32.3 117 20.4 0 17.8 
2t 9:35 a.m 40, 32 33.2 T1719 AUST 9.50 
258 9:35 a.m, 40. 32 33.2 117 19.4. 92 9.90 
2585 9:40 a.m. 40, 32 33.2 117 19.4 55 10.55 
2586 9:40 a.m. 40, 32 33.2 117 ‘19.4 37 2.90 
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Water 
sample 
number 


2587 
2588 
2589 
2590 
2591 
2592 
2593 
2594 
2595 
2596 
2597 
2598 
2599 
2600 
2601 
2502 
26038 
2604 
2605 
2606 
2607 
2608 
2609 
2610 
2611 
2612 
26138 
2614 
2615 
2616 
2617 
2618 
2619 
2620 


2621 
2622 
2623 
2624 
2625 
2626 
2627 
2628 
2629 
2630 
2631 
2682 
2633 
2684 
26385 
2636 
2637 
2688 
2639 
2640 
2641 
2642 
2643 
2644 
2645 
2649 
2650 
2651 
2652 
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Time 


0 
day 


9:45 a.m. 
9:45 a.m. 
9:50 a.m. 
9:50 a.m, 
10:15 a.m. 
10:15 a.m. 
10:25 a.m. 
10:25 a.m. 
10:30 a.m. 
10:30 a.m. 
10:30 a.m. 
10:45 a.m. 
10:45 a.m. 
10:50 a.m. 
10:50 a.m. 
10:55 a.m. 
10:55 a.m. 
10:55 a.m. 
11:20 a.m. 
11:20 a.m. 
11:25 a.m. 
11:25 a.m. 
11:25 a.m. 
11:50 a.m. 
11:50 a.m. 
11:55 a.m. 
755 a.m. 
11:55 a.m. 
12:36 p.m. 
12:40 p.m, 
12:44 p.m. 
12:48 p.m. 
12:52 p.m. 
1:05 p.m. 


4:15 a.m. 
5:10 a.m. 
6:10 a.m, 
6:55 a.m. 
7:20 a.m, 
8:30 a.m. 
8:45 a.m. 
8:45 a.m. 
9:00 a.m. 
9:00 a.m. 
9:10 a.m. 
9:10 a.m. 
9:19 a.m. 
9:19 a.m. 
9:25 a.m. 
9:25 a.m. 
9:32 a.m. 
9:32 a.m. 
9:38 a.m. 
9:38 a.m. 
9:42 a.m. 
9:42 a.m. 
9:50 a.m, 
9:55 a.m. 
9:55 a.m. 
10:25 a.m. 
10:35 a.m. 
10:35 a.m. 
10:40 a.m. 


Section 


40, 


TABLE 1.—OcEAN DatTa—(Continued) 


Position 


North West 
latitude longitude 


32° 33/2 117° 19%4 
32 33.2 TET 954: 
32 33.2 117 19.4 
32 33.2 117 19.4 
32 34.1 117 18.6 
32 34.1 117 18.6 
32 34.1 117 18.6 
32 34.1 117 18.6 
32 34.1 117 18.6 
32 34.1 117 18.6 
32 34.1 117 18.6 
32 34.8 117 17.8 
32 34.8 117 17.8 
32 34.8 117 17.8 
32 34.8 117 17.8 
32 34.8 IT G8 
32 34.8 Makg/e abe (es) 
32 34.8 Ua ales) 
32 36.7 117 «(16.1 
32 36.7 117 16.1 
32 36.7 117 16.1 


June 29, 1911 


32 36.7 117 16.1 
32 36.7 117 (16.1 
32 37.4 117 «14.6 
32 37.4. 117 14.6 
32 37.4 117 14.6 
32 37.4 117 14.6 
32 37.4 117 14.6 


2 4004) Vit 13-95 
32 42.6 117 12.9 
2 42.9 7 V2t9 
32 43.0 117 12.2 
32 42.9 Tali | ala LKo} 
382 42.4 117 10.8 
Aug. 8, 1911 


32 22.3 Ilale/ Vake/as) 
32 22.3 Wale ake/as) 
32 23.5 117 18.0 
82 23.5 117 18.0 

2 23.5 117 ‘18.0 
32 22.8 ENT ies 
32 23.5 117 ‘18.0 
32 23.5 117 18.0 


From 8:45 to 10:02 
a.m. the boat 
drifted from the 
above position 
to the following 


position 
32 22.5 117 17.0 
32 23.4 117 17.8 
32 23.2 117 17.6 
32 23.2 117 17.6 
32 23.2 117 17.5 


Depth 


in 


meters 


27 
) 
18 
0 
92 


174 


Temper- 


ature 


in centi- 


grade 


13°70 
18.15 
16.60 
18.05 
9.85 
abe) 
12.60 
14.95 
17.80 
18.10 
18.0 
9.70 
10.80 
11.00 
12.30 
16.25 
18.30 
18.15 
10.95 
11.75 
13.00 
17.20 
17.2 
11.40 
12.50 
16.55 
17.45 
iff, 
ali(s 
life 
18. 
18. 
18. 
18. 


19.8 


oO 


Be DONS 
Or 


Specific gravity 


0° 


2704 


2684 


2691 


bo DO LO DO DO DO DS LO 
roy or or Or G1 1 

OS eS is oer 
ONE ROO 


wo 


2498 
2448 
2426 


2430 
2428 
2424 
2425 


2518 
25538 
2492 
2503 
2425 


91 


Salinity 
S 9/00 


92 


Water 
sample 
number 


2660 
2661 
2662 
2663 
2664 
2665 
2666 
2667 
2668 
2669 
2670 
2671 
2672 
2673 
2674 
2675 
2676 
2677 
2678 


2679 
2680 
2681 
2682 
2683 
2684 
2685 
2686 
2687 
2688 
2689 
2690 
2691 
2692 
2693 
2694 
2695 
2696 
2697 
2698 
2699 
2700 
2701 
2702 
2703 
2704 
2705 
2706 
2707 
2708 
2709 
2711 
2712 
2713 
2714 
2715 


a 


[=r io>) 


2 SS OV OF OF Ot OT H HE CO 


Popa. 
:25 a.m. 
:50 a.m. 
743 a.m. 
3 a.m. 
:48 a.m. 
:55 a.m. 
:55 a.m. 
:05 a.m. 
:05 a.m, 
:08 a.m. 
:08 a.m. 
715 a.m. 
:15 a.m. 
:20 a.m. 
20 a.m. 
a.m. 
25 a.m. 
:30 a.m. 
:30 a.m. 
735 a.m. 
:35 a.m. 
:35 a.m. 
:17 a.m. 
:10 a.m. 
720 a.m. 


745 a.m. 
:52 a.m. 
700 a.m. 
:10 a.m. 
710 a.m. 
§:23 a.m. 
:23 a.m. 
730 a.m. 
:30 a.m. 
:03 a.m. 
203 a.m. 
:12 a.m. 
212 a.m. 
730 a.m. 
:40 a.m. 
:40 a.m. 
743 a.m. 
:43 a.m. 
:46 a.m. 
:46 a.m. 
751 a.m. 
:51 a.m. 
:53 a.m. 
:46 a.m. 
:27 a.m. 
S27 a.m. 
:20 a.m. 
:20 a.m. 
2:47 p.m. 
750 p.m. 
750 p.m. 
:00 p.m. 
:15 p.m. 
:15 p.m. 
:25 p.m. 
:25 p.m. 
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Section 


TABLE 1.—OcEAN Data—(Continued) 


Position 


Depth 
North West in 
latitude longitude meters 
Aug. 9, 1911 
32° 22°7 117° 1922 0 
32 21.5 117 18.8 0 
32) 22.7 17 19:2 0 
From 4:45 to 7:08 137 
a.m. the boat 110 
drifted from the 0 
above position 92 
to the following 82 
position 73 
64 
55 
46 
Si 
27 
23 
18 
16 
11 
9 
7 
6 
4 
32 22.4 117 18.5 0 
32 22.7 117 19.2 0 
32 22.4 117 18.5 0 
32 22.3 117 20.2 0 
Aug. 10, 1911 
382 22.4 W7 21.2 0 
32 21.3 WA 25 0 
32 22.5 117 20.5 0 
32 22.4 17 20-2) 13% 
From 6:07 to 7:57 110 
a.m. the boat 92 
drifted from the 82 
above position 9 
to the following 64 
position 55 
46 
37 
27 
23 
3) 
18 
16 
11 
9 
7 
5 
4 
32) 23.3 117 20.0 0 
32 18.7 W17 24.5 0 
32 18.2 117 24.7 1420 
From 10:15 a.m.to 13870 
1:55 p.m. the boat 1100 
drifted from the 730 
above position 0 
to the following 185 
position 137 
185 
110 
e 92 
7 
55 


Temper- 


ature 


in centi- 


grade 


19295 
19.85 
20.0 
9.90 
10.10 
20.0 
10.10 
10.60 
10.70 
11.45 
11.55 


Specific gravity 


—= 
0° 


2727 
2709 
2702 


17°5 


1725 


2592 


2408 
2366 
2376 
2366 
2374 
2380 
2384 
2375 
2370 


2367 
2358 


[Vot. 15 


Salinity 
°/o00 
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2765 12:59 p.m. 
2766 1:05 p.m. 
2767 =—:1:05 p.m. 
2768 1:15 p.m. 
2769 1:15 p.m. 
2770 =1:20 p.m. 
2771 1:20pm. 
2772 1:25 p.m. 
2773 1:27 p.m. 
2774 81:27 p.m. 
2775 =1:32 p.m. 
2776 1:32pm. 
2777 =. 2:02 p.m. 


1915] 

Water Time 
sample i) 
number day 
2716 =1:34 p.m. 
2717 =. 1:34 p.m. 
2718 1:40 p.m. 
2719 1:40 p.m. 
2720 =1:438 p.m. 
2721 1:43 p.m. 
2722 1:48p.m. 
2723 =©6:00 a.m. 
2724 6:50 a.m, 
2725 6:50 a.m. 
2726 7:48 a.m. 
2727 «©6067 :56 a.m. 
2728 7:56a.m. 
2729 =8:30a.m. 
2730 §©©8:30 a.m. 
2731 8:52 a.m. 
2732 8:52 a.m. 
2733 9:05 a.m. 
2734 89:05 a.m. 
2735 «9:15 a.m. 
27386 9:30 a.m. 
2737 =: 9:30 a.m. 
2738 9:40 a.m. 
2739 9:40 a.m. 
2740 9:45 a.m. 
2741 9:45a.m. 
2742 9:53 a.m. 
27438 =9:53 a.m. 
2744 9:58 a.m. 
2745 10:53 a.m. 
2746 10:53 a.m. 
2747 11:15 a.m. 
2748 11:15 a.m. 
2749 11:34a.m. 
2750 11:34 a.m. 
2751 11:46a.m. 
2752 11:46 a.m. 
2753 «11:5. 

2755 11:58a.m 
2756 12:03 p.m 
2757 12:03 p.m 
2758 12:07 p.m 
2759 12:07 p.m 
2760 12:12 p.m 
2761 12:12 p.m 
2762 12:48 p.m. 


:48 p.m. 
:59 p.m. 


Section 


41, 
41, 
41, 
41, 


TaBLE 1.—OcEAN Data—(Continued) 


Position 


North West 
latitude longitude 


Depth 


in 


Temper- 


ature 


in centi- 


meters grade 


Aug. 10, 1911 


32° 1921 117° 24°3 


Aug. 11, 1911 
32 20.6 117 21.3 
2 20.9 LAT, 2a 
32 20.9 117 21.1 
32 20.5 W7 21.2 
32 20.9 ULF 21 
32 20.9 117 21.1 


From 7:56 to 9:15 
a.m. the boat 
drifted from the 
above position 


to the following 
position 
32 20.0 117 20.5 
32 20.9 117 21.1 
32 20.9 117 21.1 


From 9:27 to 10:00 
a.m. the boat 
drifted from the 
above position 
to the following 


position 
32 20.6 117 20.6 
82) 22:7 U7 19.2 
32 22.7 117 19.2 


From 10:40 a.m. to 
12:15 p.m, the boat 
drifted from the 
above position 
to the following 
position - 


32° 21.1 Maly BIT 
32) 23:5 alaly@ aly: 
32) (23:5 117 ‘17.4 
From 12:45 to 1:38 


p-m. the boat 
drifted from the 
above position 
to the following 
position 


37 
27 
23 
18 
14 

0 


0 
1280 
1235 


i=) 


ep wow 
CID Orb 
Oo 


OVO Or 


20); 


bo 


Specific gravity 


—<————— 
o° ily fa t° 


2694 2544 
2690 2435 
2719 2422 
2703 2369 


2683 

2633 

2585 

2362 

2569 

2554 

2539 

2512 
2694 2442 
2713 2496 
2695 2431 
2700 2366 
2748 2658 
2723 2614 
2718 2610 
2695 2578 
2699 2579 
2694 2563 
2696 2560 
2691 2527 
2706 2357 
2701 2475 
2695 2562 2462 
2701 2568 2388 
2698 2565 2444 
2707 2574 2362 
lis) Ways 9 see 
2699 2566 2580 
2704 2571 2580 
2699 2566 2573 
2698 2565 2580 
2701 2568 2566 
2693 2560 2549 
2688 ¢ 2537 
2691 2525 
2691 2481 
2711 2379 
2703 2420 
2700 2352 
DAO) Way 
2701 2351 


93 


Salinity 
S °/o0 


94 


number 


NN NMNNNWNMMNNNMMNWN HN Wl hp 
NST SS SS STS SSS sss 


WOOOOOOOOMDDDBDNDDDWOMNMW-~1-3 
NAME WNMROOMNIAUFWNH OOO 


2798 
2799 
2800 
2801 
2802 
2803 
2804 
2805 
2806 
2807 
2808 
2809 
2810 
2811 
2812 
2813 
2814 
2815 
2816 
2817 
2818 
2819 
2820 
2821 
2829 
2823 
2824 
2825 
2826 
2827 
2828 
2829 
2830 
2831 
2832 
2833 
2834 
2835 
2836 
2837 
2838 
2839 


G2 G2 DO DO bO bO DO bo DO dO DO NO bY bo bY bY bo bo bY po 


AMOAONIAWIAIAIAIAIINANAINOOMOO OE SP Ph PP 


OO OO WH 


:02 p.m. 
706 p.m. 
:06 p.m. 
712 p.m. 
:12 p.m. 
:18 p.m. 
:18 p.m. 
:23 p.m. 
723 p.m. 
:25 p.m. 
:38 p.m. 
738 p.m. 
:46 p.m. 
:46 p.m. 
:53 p.m. 
:53 p.m. 
:08 p.m. 
:58 p.m, 
:00 p.m. 
:05 p.m, 


740 a.m. 
745 a.m. 
745 a.m. 
:53 a.m. 
:53 a.m. 
:58 a.m. 
712 a.m. 
712 a.m. 
:14 a.m. 
:16 a.m. 
755 a.m. 
755 a.m. 
715 a.m. 
:15 a.m. 
:25 a.m. 
:25 a.m. 
:33 a.m. 
733 a.m. 
:40 a.m, 
740 a.m. 
742 a.m. 
742 a.m. 
750 a.m. 
:50 a.m. 
:52 a.m. 
738 a.m. 
:38 a.m. 


:00 a.m. 
203 a.m. 
:03 a.m. 
:07 a.m. 
:25 a.m. 
:25 a.m. 
755 a.m. 
:55 a.m. 
:07 a.m. 


TaBLE 1.—OcEAN Data—(Continued) 


Position 
North West 
latitude longitude 
Aug. 11, 1911 


32° 23/9 
From 1:58 to 2:25 


32 
32 
32 


23.6 
24.2 
24.2 


Ite 


p-m. the boat 
drifted from the 
above position 
to the following 
position 


117 
117 
117 


17/0 


16.2 
16.5 
16.5 


From 2:37 to 3:08 


p-m. the boat 
drifted from the 
above position 
to the following 


position 
23.0 117 16.0 
Aug. 12,1911 
24.2 117 15.0 
24.2 117 15.0 
24.2 117 15.0 
24.2 117 +15.0 
24.2 117 +15.0 
24.2 117 «(15.0 
24.6 117 15.8 
24.6 117 ‘15.8 
24.6 117 ‘15.8 
24.6 117 ‘15.8 
31.4 117 21.5 
31.4 117 «21.5 
31.4 117. 21.5 
31.4 117 21.5 
30.8 W17 21.5 
30.8 117 21.5 
30.8 117 «(21.5 
30.8 117 21.5 
30.8 117 21.5 
30.8 117 21.5 
30.8 W7 21.5 
30.8 117 21.5 
30.8 117 21.5 
30.8 117 21.5 
30.8 117 21.5 
32.6 117 20.2 
32.6 117 20.2 
32.6 117 20.2 
32.6 117 20.2 
32.6 117 20.2 
32.6 117 20.2 
32.6 117 20.2 
32.6 117 20.2 
32.6 117 (20.2 
32.6 117 20.2 
32.6 117 20.2 
32.6 117 20.2 
31.9 117 20.5 
31.9 117 -20.5 
31.5 117 19.3 
3L5 1 W9r3 
31.5 117 19.3 


Depth 


in 


meters 


Temper 


ature 


in centi- 


grade 
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Specific gravity 


0° 


4°0 


2698 
2702 
2687 
2691 
2689 
2691 
2701 
2695 
2706 
2709 
2695 
2693 
2682 
2682 
2695 
2693 
2694 


2727 
2708 
2706 
2693 
2692 
2686 
2684 
2683 
2684 
2686 
2700 
2686 
2691 
27038 
2700 
2701 
2700 
2698 
2691 
2696 
2686 
2689 
2707 
2692 
2691 
2692 


2727 
2700 
2692 


1725 


17°5 


2565 
2569 
2554 
2558 
2556 
2558 
2568 
2562 
2573 
2575 
2562 
2560 
2550 
2550 
2562 


2560 


[ Vou. 15 


Salinity 
8 9/00 
33.58 
33.63 
33.44 
33.49 
33.47 
33.49 
33.61 
33.54 
33.68 
33.71 
33.54 
33.52 
33.38 
33.38 
33.54 
33.52 


1915] 


Water 
sample 
number 


2840 
2841 
2842 
2843 
2844 
2845 
2846 
2847 
2848 
2849 
2850 
2851 
2852 
2853 
2854 
2855 
2856 
2857 
2858 
2859 
2860 
2861 
2862 
2863 
2864 
2865 
2866 
2867 
2868 
2869 
2870 
2871 
2872 
2873 
2874 
2875 
2876 
2877 
2878 


2879 
2880 
2881 


2882 
2883 
2884 
2885 
2886 
2887 
2888 


2889 
2890 
2891 
2892 
2893 


2894 
2895 
2896 
2897 
2898 
2899 


6 


11 
12 


10 
11 
11 
12 
12 
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207 a.m. 
710 a.m. 
213 a.m. 
:13 a.m. 
:18 a.m. 
746 a.m. 
:46 a.m. 
:53 a.m. 
:53 a.m. 
700 a.m. 
700 a.m, 
:05 a.m. 
705 a.m, 
210 a.m. 
710 a.m. 
:12 a.m. 
:30 a.m. 
:30 a.m. 
:40 a.m. 
7:40 a.m. 
:41 a.m. 
:45 a.m. 
745 a.m. 
750 a.m. 
750 a.m, 
755 a.m. 
2:32 p.m. 
2:32 p.m. 
2:38 p.m. 
2:38 p.m. 
2:40 p.m. 
743 p.m. 
2:43 p.m. 
2:57 p.m. 
:07 p.m. 
:00 p.m, 
:00 p.m. 
700 p.m. 
:05 p.m. 


:00 a.m. 
:00 a.m. 
700 a.m. 


700 a.m. 
:30 a.m. 
7:00 a.m. 
7:30 a.m. 
9:30 a.m. 
:00 a.m. 
:01 p.m. 


730 a.m. 
200 a.m. 
730 a.m. 
201 p.m. 
:45 p.m. 


:25 a.m. 
:00 a.m. 
:20 p.m. 
35 p.m. 
730 p.m. 
:45 p.m. 


TaBLE 1.—Ocran Data—(Continued) 


Position 
North West 
latitude longitude 
Aug. 12, 1911 
32° 3115 117° 193 
Day oluo 117 19.3 
32 31.5 alive alte }3} 
32 31.5 U7 19:3 
32° 31:5 Li, LOS 
32 33.6 117 18.0 
32 33.6 117 18.0 
32 33.6 117 18.0 
32 33.6 117 18.0 
32 33.6 117 «18.0 
32 33.6 117 18.0 
32 33.6 117 18.0 
32 33.6 117 18.0 
32 33.6 117 18.0 
32 33.6 117 18.0 
32 33.6 117 + 18.0 
32 34.0 TT 169 
32 34.0 117 16.9 
32 34.0 117 16.9 
32 34.0 117 16.9 
32 34.0 117 ‘16.9 
32 34.0 ilaliy/ alleys) 
32 34.0 117 16.9 
32 34.0 117 16.9 
32 34.0 117 16.9 
32 34.0 LT 16:9) 
32 37.3 117 16.0 
32 37.3 DLT 60 
BPS Biles) 117 16.0 
32 37.3 117 16.0 
32 37.3 117 16.0 
32 37.3 117 16.0 
82) Sic NY W620 
32 37.1 117 14.9 
32 37.1 117 14.9 
32 37.1 117 14.9 
Bey Bitfeal 117 14.9 
32 37.1 117 14.9 
32 37.1 117 14.9 
Aug. 15, 1911 
33 1.0 117 18.3 
ey 3) 117 19.1 
33 14.0 117 26.6 
Aug. 17, 1911 
34 64.0 119 5.0 
3400 4.5 119 6.5 
84 5.5 119 11.0 
34 8.0 119 15.0 
34 17.7 119 24.4 
34 20.0 IW9) QS: 
34 22.0 119 35.0 
Aug. 18, 1911 
34 26.0 120 15.0 
34 25.0 120 17.7 
384 25.0 120 22.0 
84 25.0 120 25.0 
34 26.0 120 15.0 
Aug. 19, 1911 
34 22.0 11 0.5 
34 12.5 119 32.0 
34 0.0 119 30.0 
33 58.0 119 30.0 
34 1.0 120 0.0 
34 (0.5 120 2.0 


Depth 


in 


meters 


37 
0 
27 
18 
9 
110 
92 
73 
55 
46 
37 
27 
18 
14 
9 
0 
73 
55 
46 
37 
0 
27 
18 
23 
14 
9 
42 
33 
23 
14 
0 
18 
9 
27 
18 
23 
14 


SS SOS (Se OOOO Orr SOOO ki) 


Temper- 
ature 


in centi- 


grade 


12°90 


20. 
13. 
15. 
Ife 
30 
10. 
tale 
ale 
12. 
12. 
13. 
14. 
16. 
a(S 
21. 
alate 
alate 
12. 
12. 
21.2 
13. 
138. 
13. 
14. 
Ue 
Nak 
12. 
12. 
13. 
20. 
12. 
15. 
12. 
13. 
12. 
14. 
20. 
inf 


21.7 


10 


1 

60 
75 
45 


70 
00 
90 
30 
60 


30 


20.4 


Specific gravity 


0° 


4°0 


2682 
2708 
2684 
2691 
2690 
2710 
2702 
2697 
2692 
2689 
2686 
2687 
2686 
2692 
2704 
2712 
2692 
2691 
2688 
2683 
2710 
2690 
2683 
2684 
2692 
2693 
2704 
2684 
2699 
2699 
2695 
2691 
2699 
2698 
2701 
2691 
2688 
2709 
2695 


17°95 


t° 
Ss 


420 


2518 
2376 
2506 
2467 
2425 
2593 
2578 
2568 
2546 
2535 
2526 
2514 
2486 
2461 
2440 
2351 
2561 
2548 
2536 
2517 
2349 
2521 
2498 
2501 
2488 
2438 
2571 
2536 
2537 
251% 
2354 
2525 
2476 
2548 
2526 
25389 
2499 
2380 
2430 


Salinity 
°/o0 


33.38 
33.70 
33.40 
33.49 
33.48 
33.73 
33.63 
33.57 
33.50 
33.47 
33.43 
33.44 
33.43 
33.50 
33.65 
33.75 
33.50 
33.49 
33.45 
33.39 
33.73 
33.48 
33.39 
33.40 
33.50 
33.02 
33.65 
33.40 
33 59 
33.59 

3.54 
33.49 
33.59 
33.58 
33.61 


96 


Water 
sample 
number 


2900 
2901 
2902 
29038 


2904 
2905 
2906 
2907 
2908 
2909 
2910 
2911 
2912 
2913 
2914 
2915 
2916 
2917 
2918 
2919 
2920 
2921 
2922 
2923 
2924 
2925 
2926 
2927 
2928 
2929 
2930 
2931 
2932 
2933 
2934 
2935 
2936 
2937 
2938 
2939 
2940 
2941 
2942 
2943 
2944 
2945 
2946 
2947 
2948 
2949 
2950 
2951 
2952 
2953 
2954 
2955 
2956 
2957 
2958 
2959 
2960 
2961* 


2962* 


Ror or O1 


PAA AIT TIO AAAAMCOO OEE ERE RPE RP PoOwWwwwwHwwwowo cw 


735 a.m. 
:45 a.m. 
:55 a.m, 
:15 p.m. 


706 a.m, 
:06 a.m, 
:10 a.m. 
215 a.m. 
715 a.m. 
:37 a.m. 
:37 a.m. 
:46 a.m. 
746 a.m, 
746 a.m, 
:55 a.m, 
755 a.m. 
701 a.m. 
:01 a.m. 
207 a.m. 
:07 a.m. 
:28 a.m. 
:28 a.m. 
745 a.m. 
7:45 a.m. 


8 a.m. 


3) 


:30 a.m. 
open. 
:23 a.m. 
123 a.m. 
:25 a.m. 
:50 a.m. 
:50 a.m. 
:00 a.m, 
:00 a.m. 
:10 a.m. 


:50 a.m. 
7:00 a.m. 
:00 a.m. 
:09 a.m. 
:20 a.m. 
:20 a.m. 


25 a.m. 


:25 a.m. 
730 a.m. 
730 a.m. 
736 a.m. 
:36 a.m, 
741 a.m, 
740 a.m. 
:10 p.m, 
:10 p.m. 
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TABLE 1.—Ocran Data—(Continued) 


Position 
Depth 

North West in 

latitude longitude meters 
Aug. 20, 1911 
34° 025 120° 2/0 0 
34 ©61.0 120 2.0 0 
34 «(1.6 120 2.1 0 
33 52.8 120 7.0 0 
Aug. 21, 1911 

33 53.0 120 24 
33 53.0 120° 91 15 
83 53.0 120) ‘Qui 0 
38 58.0 120 9.1 18 
33 53.0 120 9.1 9 
33 53.2 120 41052 110 
33 53.2 120 10.2 73 
33 938.2 120 10.2 55 
38 Dez 120 10.2 46 
33 53.2 120 10.2 0 
33 53.2 120 10.2 37 
33 53.2 120 10.2 27 
33 53.2 120 10.2 23 
33 53.2 120 10.2 14 
33) 5382 120 10.2 18 
33 53.2 120 10.2 9 
33 53.0 120 10.7 165 
33 53.0 120 LO Li 
33 53.0 120 10.7 110 
33 53.0 120 10.7 64 
383 53.0 120 10.7 46 
333) Gyh{0) YO) aly HPF 
33 53.0 120 10.7 27 
33 53.0 120 10.7 23 
33 53.0 120 10.7 14 

3 53.0 120 10.7 18 
33 53.0 120 10.7 0 
ee} Byles} 120 12.8 365 
33 51.3 120 12.8 185 
33 51.3 120 12.8 0 
33 51.3 120) 12, 137 
38 O13 120 12. 92 
33 51.3 120 12.8 64 
33 51.3 ilo) ate 46 
33 51.3 120 12. 37 
33 Ol38 120 12 27 
33 51.3 120 12.8 23 

3 51.3 120 12.8 14 
33 51.3 120 12.8 18 
Bip} Gyles} 120 12.8 9 
33 49.6 120 16.2 7385 
33 49.6 120 16.2 550 
33 49.6 120 16.2 365 
33 49.6 120 16.2 185 
33 49.6 120 16.2 0 
33 49.6 120 16.2 137 
33 49.6 120 16.2 92 
33 49.6 120 16.2 73 

3 49.6 120 16.2 55 
33 49.6 120 16.2 46 
33 49.6 120 16.2 37 
33 49.6 120 16.2 27 
33 49.6 120 16.2 18 
33 49.6 120 16.2 23 
33 49.6 120 16.2 14 

3 49.6 120 16.2 9 
33 49.6 120 16.2 0 
33 39.3 120 33.0 1280 
33 39.3 120 33.0 1100 


* Owing to an unusual drift, 


great. 


Temper- 
ature 

in centi- 
grade 


14°6 
14.6 
14.9 
17.5 


12.80 
14.80 
15.4 
13.25 
14.85 
9.35 
9.60 
10.55 
11.30 
16.4 


=) 
WOOOADOWH Hn 


ee ee 
ll, >) 
= ae 
oS S ore 


HH 
ies; 
co or 
oo 


Specific gravity 


0° 


2709 
2716 
2696 


2716 
2699 
2718 
2712 


2710 


725 


2552 
2577 
2584 
2608 
2595 
2575 
2582 


2579 
2568 
2566 
2572 


2569 
2471 
2465 


[ Vou. 15 


Salinity 
5 °/o00 


the recorded depths relative to water samples 2961-2965 are too 
Judging from the inclination of the cable, tney should be multiplied by about 0.8. 
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Water 
sample 
number 


2963 
2964 
2965 


2966 
2967 


2968 
2969 


2970 
2971 
2972 
2973 
2974 
2975 
2976 
2977 
2978 
2979 
2980 
2981 
2982 
2983 
2984 
2985 
2986 
2987 


2988 
2989 
2990 
2991 
2992 
2993 
2994 
2995 
2996 
2997 
2998 
2999 
3000 
3001 
3002 


30038 
3004 
3005 
3006 
3007 
3008 
3009 
3010 


3011 
3012 


3013 
3014 


3015 
3016 
3017 
3018 


H 
Be COD ROO 
t 


be 
WHHODODODONDMHDHNMDHM-~1~1 
fi 


H 
pwooonwm-71-~1 


= 


OR ER Ee RR O RA 
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:55 a.m. 
:15 a.m. 
255 p.m. 
:07 p.m. 


215 a.m. 
720 a.m. 
720 a.m. 
29 a.m. 
38 a.m. 
738 a.m. 
:00 a.m. 
700 a.m. 
:03 a.m. 
:08 a.m. 
:08 a.m. 
735 a.m. 
755 a.m. 
700 a.m. 
200 p.m. 


745 a.m. 
750 a.m. 
715 a.m. 
:55 a.m. 
:05 a.m. 
:10 a.m. 
7:20 a.m. 
730 p.m. 


200 a.m. 
:59 a.m. 


:30 a.m. 
:55 p.m. 


:20 a.m. 
740 a.m. 
745 a.m. 
730 a.m. 


TABLE 1.—OcEAN Data 


Position Temper- 
Depth ature 
North West in in centi- 
latitude longitude meters grade 
Aug. 21, 1911 
33° 39/3 120° 33/0 OF alse 
33 39.3 120 33.0 915 4.80 
33 39.3 120 33.0 730 5.40 
Aug. 22, 1911 
33 23.0 119 37.0 0 15.2 
33 16.0 119 27.0 0 17.4 
Aug. 23, 1911 
33 22.0 118 16.0 0 20.7 
33 22.0 118 16.0 Oo 2152 
Aug. 24,1911 
32 22.4 117 21.2 92 12.80 
32 22.4 DD ee2e oe Sie | eee 
32 22.4 117 21.2 110 #£=11.90 
32 22.4 aly, Paley alley) 11.25 
32 22.4 117 «(21.2 55 15.05 
32 22.4 UT SPAR 7/888 eee 
32 22.4 G7 20-2 46 16.50 
32 22.4 W7 21.2 7 13.40 
32 22.4 W117 21.2 0 19.15 
2 22.4 117 21.2 0 19.15 
32 22.4 117 21.2 27 19.1 
32 22.4 a lh hy 2) sy a! t= Je 29) 
32 22.4 117 21.2 9 19.15 
32 22.4 V7 21.2 18 19.15 
32 22.4 W7 21.2 0 19.3 
32 22.4 ata lymp ley) 0 19.3 
32 22.4 117 21.2 0 19.3 
32 22.4 W7 21.2 0 19.4 
Oct. 25, 1911 
32) 2227) 17 19:2 0 19.2 
32 22.7 a 9:2, 92 TB} 15} 
32 22.7 vale alee) al537/ 10.95 
32. 22.7 117 19.2 55 14.70 
32 22.7 ally, sale 73 13.80 
32 22.7 117 19.2 110 12.10 
32 22.7 nba by fae ho 2) 27 18.10 
32 22.7 117 19.2 46 14.85 
32 22.7 117 ‘19.2 9 19.25 
32) 22.7 117 19.2 185 10.75 
32) 22:7 17 19.2 275 9.65 
32 22.7 V7 19.2 0 19.5 
32) 2227 117 19.2 0 20.1 
32 22.7 117 +=19.2 0 20.2 
32 22.7 117 19:2 0 19.9 
Oct. 26, 1911 
B21 P2227, Nyy ae ee GO ee 
32 22.7 117 19.2 0 19.2 
32 22.7 19:2 4.60) eee 
32 22.7 Ne eUO Os OGon meses 
32 22.7 T(E Pays) eee 
By PT 117 19.2 0 19.1 
32 22.7 17 W932 185; 100 
32 22.7 pla by as 2} 0 19.4 
Oct. 27, 1911 
32 22.4 117 +=21.2 0 18.6 
32 22.4 117 21.2 On oe 2: 
Oct. 28, 1911 
32 22.7 117 19.2 0 18.8 
Nov. 29, 1911 
32 29.5 117 «13.5 O60 
Nov. 30, 1911 
223.5 alate” aRSHO), BY cece 
32 23.1 SSeS Ro Ow eee 
32 23.1 SSS (alsa 
32 21.8 ale Spaleal 0 16.0 


OG 
Specific gravity 
0° 17°5 t° 
Ss Ss Salinity 
4°0 ETS) 4°0 5 9/00 


2492 3.63 


3 

2 

4 

8 

2578 
2715 2581 2545 33.79 
2719 2584 2590 33.84 
2683 2551 2482 33.39 
2698 2565 2548 33.58 
2708 2574 2428 33.70 
2705 2572 2500 33.66 

2729 2594 
2710 2376 33.78 

2763 2627 

2758 2622 

2764 2628 


2708 2574 2403 33.70 
2722 2588 2609  33.88K 
2711 2577 2398 33.74 
2704 2571 2411 33.65 
2711 2577 24038 33.74 


98 
Water Time 
sample of 
number day 
3019 8:10 a.m. 
3020 9:30 a.m. 
3021 3:45 a.m. 
3022 3:50 a.m. 
3023 4:08 a.m. 
3024 4:25 a.m. 
3025 6:30 a.m. 
3026 8:07 a.m. 
3027 8:53 a.m. 
3028 4:45 a.m. 
3029 5:30 a.m. 
30380 4:05 a.m. 
30381 5:00 a.m. 
3032 5:12 a.m. 
3033 6:10 a.m. 
3084 7:15 a.m. 
3035 9:00 a.m. 
3036 9:38 a.m. 
3037 10:48 a.m. 
3088 4:13 a.m. 
30389 4:13 a.m. 
3040 4:20 a.m. 
3041 4:32 a.m. 
3042 4:48 a.m. 
3043 6:01 a.m. 
3044 6:22 a.m. 
8045 7:41 a.m. 
3046 8:05 a.m. 
3047 8:55 a.m. 
3048 8:55 a.m. 
3049 83:27 a.m. 
3050) 3:27 a.m. 
3051 5:26a.m. 
8052 §©5:26 a.m. 
3053 ©6535. a.m. 
3054 5:35 a.m. 
3055 5:43 a.m. 
3056 5:43 a.m. 
3057 5:45 a.m. 
3058 6:40 a.m. 
3059 8:42 a.m. 
3060 8:52 a.m. 
3061 8:56 a.m, 
3062 8:56 a.m. 
3063 9:02 a.m. 
3064 9:07 a.m. 
3065 9:42 a.m. 
38066 9:42 a.m. 
3067 9:48 a.m. 
8068 9:52 a.m. 
8069 9:52 a.m. 
3070 9:58 a.m. 
3071 9:58 a.m. 
3072 10:00 a.m 
30738 12:25 p.m 
3074 12:25 p.m 
3075 12:35 p.m. 
3076 12:35 p.m. 
3077 12:45 p.m. 
3078 5 p.m. 


3079 12:55 p.m. 
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40; 
40; 


40, 
40, 
40,.5 
40, 
40, 
40, 
40, 


40, 
40, 


40, 
40, 
40,5 
40, 
40, 
40, 
40, 
40, 


40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 


40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40; 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
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TABLE 1.—OcEAN Data—(Continued) 


Position 
Depth 
North West in 
latitude longitude meters 
Nov. 30, 1911 
32° 2315 117° 18/0 0 
32) 23.5 117 18.0 0 
Dec. 1, 1911 
32 2277, 117 19.2 92 
32. 22.7 117 19.2 0 
32 225 117 19.5 37 
32 22.2 117 19.6 0 
82 22.6 117 19.2 0 
32 22.0 sale —alfs)s33 0 
32 22.4 117 21.2 0 
Dec. 2, 1911 
32 22.4 ULF 21.2 0 
32 22.4 W17 21.2 0 


Dec. 27, 1911 


32 23.5 117 18.0 1387 
32 22.6 aly alfs}al ~alB37/ 
32) 22.5 17 ssl 192) 
32 2.5 alalg(. ali83 0 
32 20.2 117 18.5 0 
32 23.5 117 18.0 0 
32 23.5 117 18.0 0 
32 22.7 117 19.2 0 
Dee, 28, 1911 
32 22.7 117 19.2 137 
32) 22.7 1 SGA 92 
32 22.7 WL 19:2)" 73 
32 22.6 117 19.0 46 
32 22.6 117 18.9 0 
32 22.3 117 18.4 110 
32 22.25 117 18:3 0 
32 22.4 117 2152 92 
32 21.9 117 21.4 0 
32 20.8 wily alts} alal(o) 
32 20.8 117 21.8 82 
Feb. 9, 1912 
32 23.5 117 18.0 92 
From 3:25 to 6:50 137 
a.m. the boat 55 
drifted from the 73 
above position 27 
to the following 46 
position 9 
37 
0 
32 21.7 117 18.0 0 
32 23:5 117 18.0 88 
32) 23.1 117 17.8 0 
32 23.1 a la ye Wy - - 
32) 23.1 117 17.8 64 
32 23.0 alate, alee aks} 
32 23.0 alae? aly (crf SUE 
32) 22.7 117 19:2 92 
From 9:40 to 10:56 137 
a.m. the boat 73 
drifted from the 27 
above position 46 
to the following 9 
position 7 
32 22.6 ily ake Mo) 0 
32 22.4 117 21.2) 92 
From 11:20 a.m. to 137 


1:00 p.m. the boat 55 
drifted from the 73 
above position 27 
to the following 46 
position 9 


Temper- 


ature 


in centi- S 


grade 


Specific gravity 


0° ay (2) t° 
Ss 


Salinity 


4°0 17°5 S 9/00 


B5O8: sere 33.95 
Basil ee 33.79 
2569 33.63 
2572 33.66 
D588 uel 33.89 
2568 33.61 
Oar sees 33.68 
583 33.81 
2704 2507 33.65 
2712 2558 33.75 
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Water 
sample 
number 


3080 
3081 


3082 
3083 
3084 
3085 
3086 
3087 
3088 
3089 
3090 


38091 
3092 
3093 
3094 
3095 
3096 
3097 
3098 
3099 
3100 
3101 
3102 
3103 
3104 
3105 
3106 
3107 
3108 
3109 
3110 
3111 
3112 
3113 
3114 
3115 
3116 
3117 
3118 
3119 
3120 
3121 
3122 
3123 
3124 
3125 
3126 
3127 
3128 
3129 
3130 
3131 
3132 
3133 
3134 
3135 
3136 
3137 
3138 
3139 


3140 


ran 
PPP PRB Roo ED 


H 


GO 0 BO GO FATT AT IID DG OVO OT OF 1 OT OT OT EB BB 8 0 0 0 09 8 
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755 p.m. 
:00 p.m. 


:48 a.m. 
748 a.m. 
:00 a.m. 
2:00 a.m. 
210 a.m, 
710 a.m. 
s5:a.m. 
215 a.m. 
216 a.m. 


:12 a.m. 
:14 a.m. 
:26.a.m. 
736 a.m. 
:46 a.m. 
:56 a.m, 
202 a.m. 
:11 a.m. 
716 a.m. 
:28 a.m. 
702 a.m, 
703 a.m, 
715 a.m. 
221 a.m. 
723 a.m. 
:27 a.m. 
7:36 a.m. 
:41 a.m. 
746 a.m. 
200 a.m. 
742 a.m. 
57 a.m, 
207 a.m. 
312'a.m, 
:21 a.m. 
726 a.m. 
:31 a.m. 
:35 a.m. 
:40 a.m. 
:20 a.m. 
721 a.m. 
732 a.m. 
:41 a.m. 
:47 a.m. 
753 a.m. 
701 a.m. 
705 a.m. 
211 a.m: 
SES asm, 
702 a.m. 
seem 
eu Pei rare 
217 a.m. 
:25 a.m. 
:31 a.m. 
:37 a.m. 
742 a.m. 
:48 a.m. 
102 a.m. 


:22 a.m. 


Section 


40, 
40, 


40, 
40, 
40, 
40, 
40, 
40; 
40, 
40, 


(39s) 


40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 


TABLE 1.—OcEAN Data—(Continued) 


Position 
North West 

latitude longitude 

Feb. 9, 1912 
32° 21/75 117° 20/4 

Feb. 10, 1912 
32 22.7 17 19.2 
32) 22.7 117 19.2 
32 22.7 117 19.2 
32 22.7 V7 19.2 
32 22.7 117 19.2 
32 22.7 DT OL2 
32 22.7 117 19.2 
32 22.7 117 19.2 
32 39.8 117 ‘14.1 

Mar. 23, 1912 
32) 23.5 117 «~+18.0 


From 3:00 to 6:00 
a.m. the boat 
drifted from the 
above position 
to the following 
position 


32 
32 117 18.0 
From 6:40 to 7:45 
a.m. the boat 
drifted from the 
above position 
to the following 
position 


32 24.0 117 18.0 
32 22.7 117 19.2 


From 8:12 to 9:20 
a.m. the boat 
drifted from the 
above position 
to the following 
position 


23.2 117 18. 
32 22.4 117 21.2 
From 9:52 to 10:55 
a.m. the boat 
drifted from the 
above position 
to the following 
position 


382 22.75 117 20.5 
Mar. 24, 1912 
32, 22.7 117 19.2 


Depth 
in 
meters 


37 


Temper- 


ature 


in ce 


nti- 


grade 


15° 


15. 


1 
10. 
12 
Ws 
14. 
13. 
15. 


14.2 
14.: 


10. 
14. 


11.é 


13. 
14. 
14. 
14. 
14. 
14. 


9.: 


10. 
ial, 
13. 


13.8: 


14. 


14.2 


14. 
14. 
14. 

)s 
10. 
10. 
14. 
13. 
14. 


14.° 


14. 


05 


2 


. 60 


10 


.90 


00 
95 


14.45 


14. 
10. 
14. 


10.45 


alist 
WQ76 


13.7% 


14.15 
14.45 


14.46 
14.4! 


10.45 


ib, 
14. 
12. 
13. 


14.15 


14. 
14. 
14. 

oF 


10.50 


Specific gravity 


o° 17°5 t° 
Ss Ss 
42 0n  ge5) 40 
2747 2611 2632 


2734 2629 


2599 


2517 
2603 


99 


Salinity 
S 9/00 


34.02 


33.76? 
33.90? 
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TaBLE 1.—OcEAN Data—(Continued) 
Specific gravity 


Position Temper- 

Water Time — ot! Depth ature o° 17°5 t° 

sample of North West in incenti- S iS) Ss Salinity 
number day Section latitude longitude meters grade 4°0 D7S5 4°0 S$ 9/00 

Mar. 24, 1912 

3141 3:40a.m. 40; From 3:15 to 6:30 46 92°95 “2.24. “See eee 
3142 3:42 a.m. 40, a.m. the boat 0 14.8 cocoons f yin aa re 

3143 3:47a.m. 40,; drifted from the Ot da 5) ee eee eee 
3144 3:53am. 40, above position 27 143385 Sse cae J ES 
3145 4:06am. 40, to the following W8 W440) cess eet Se 

3146 4:16am. 40, position SS ene eee eee 

3147 4:22a.m. 40, 137 91595; i225) See eee 
3148 4:30am. 40, 9 14.450 2:5 “eos” See 
3149 4:47am. 40, 83) ONS 2 Cas ee 
3150 5:02a.m. 40, G4. VN S05 cic eee ee eee 
3151 5:42am. 40, 64. TAO ee eA ee 
3152 5:49am. 40, 46. AVS 220)4 fess ee ee ee 
3153: ~~ 5:bo/am. 4.0) Ot ALSO ee Se) Bee ee 
3154 6:00am. 40, Deeg LO eee se 

3155 6:06am. 40, Swe 4 ob ea eee 

3156 6:09a.m. 40, Om 14. 5on eieo eg tees 

3157 G6:l4a.m. 40, Bs) FLAS 5:9 eek pees 

3158 6:18am. 40, 137 OF50 Oe ee 

3159 6:21am. 40, 0 14.6 2707 2574 

38160 6:30am. 40, 32° 212 117° 1975 D 14550) 22h. gee oe 
3161 8:07 a.m 40, 32 21.3 117 19.0 0 14.8 2707 2574 2503 33.69? 
3162 8:30a.m 40, 32 21.8 117 ‘18.6 QO) (HAR Olsen 
31638 8:58am. 40, 32 22.3 117 18.6 0 14.8 2699 2566 2495 33.59 
3164 9:18am. 40, 32 22.4 117 18.6 0 14.95 2701 2568 2494 33.61 
3165 9:40am. 40, 32 22.6 117 18.7 OW 520% ee ea ee ee 
3166 R 40, 2 22.6 117 19.0 0 15.0 2699 2566 2491 33.59 
3167 40, 32 22.6 117 19.3 0 15.0 2699 2566 2491 33.59 
3168 40, 32 22.6 117 19.6 Oo 50) sci cess cee 


Apr. 26, 1912 


3169 :20a.m, 40; 32 23.5 117 18.0 88 9:90" couse. eel eee 


3 2 23. 

3170 3:55a.m. 40, From 3:00 to 5:10 64 11.10 2706 2573 2575 33.68 
3171 4:05a.m. 40; a.m. the boat 46 11.80 2699 2566 2555 33.59 
3172 4:20am. 40, drifted from the St. W12'320) 2 ee ee 
8173 «4:40am. 40, above position 27 12.80 2696 25638 2532 33.55 
3174 4:40am. 40, to the following 0 15.0 2706 2573 2498 33.68 
3175 4:48 a.m. 40, position 18°, AAO a. » see 
3176 4:57 a.m. 40, 9 14.20 2704 2571 2513 33.65 
Sinn os 0ola.mos) 405 32 21.9 117 18.2 5 14.55 2700 2567 2501 33.60 
8178 6:00am. 40; Behe able al) 1383 9685. 22) eee ee 
3179 6:15am. 40, 32) 23:5 17 180" 164 QECON yaaaree 

3180 6:30a.m. 40; 32 23.5 LT S80) 46s) e022 703: 

3181 6:40am. 40; 32) 23:5) '7 18:0) 8% ed) 2707, 

3182 6:45 a.m. 40, 32 23.5 alatize alfs{9) ANB Gtsby  c- 

3183 6:55am. 40, 32 23.5 ale? alkeefo) “Alf a) ae 

3184 7:05am. 40, 32) 23:5 117 18.0 OW aeons 

3185 7:10a.m. 40, 32 23.5 117 18.0 5 14.55 2701 

BLS6) | wehora.me 4.05 82 23.5 117 18.0 0 da Ol 2 a) ee 
3187 8:05am. 40, 32 23.5 117 18.0 110 Sh ee ee ee 
3188 8:05am. 40; BY Pays lily aM) alse 9.05 27385 2600 34.04 
3189 8:45a.m. 40, 32 22.7 Th aie ala) QQ) Seceeccey secs” eee ee 
3190 8:45a.m. 40, From 8:45 to 10:10 137 8490) ee: 

3191 9:00am. 40, a.m. the boat 82 Ob 35) = 2 Pe 8) een 
3192 9:10am. 40; drifted from the 64 11.15 2701 2568 33.61 
8193 9:30am. 40; above position 46 12.60 2698 2565 33.58 
3194 9:35am. 40; to the following 37 13.05 2701 2568 33.61 
3195 9:45a.m. 40; position 27 14.40 2704 257 33.65 
3196 9:55a.m. 40, 18 14.60 2708 2574 33.70 
3197 10:00a.m. 40; 9 14.85 2704 2571 33.65 
3198 10:05am. 40, 15.00 2701 2568 33.61 


3199 10:10am. 40 32 23.4 117 19.0 
July 16, 1912 


5 

0 
3200 12:22pm. 43, 32 47.4 117 (34.7 0) [2109 see Pee 
3201 12:35pm. 43, 2 47.2 117 33.2 0 
3202 12:42pm. 42, 32 46.8 117 32.1 0 


1915] 


Water 
sample 
number 


3203 
3204 
3205 
3206 
3207 
3208 
3209 
3210 
3211 
3212 
3213 
3214 
8215 
8216 


3217 
3218 
3219 
3220 
3221 
3222 
3223 
3224 
3225 
3226 
3227 
3228 
3229 
3230 
3231 
3232 
3233 
3234 
3235 
3236 
8237 
3232 
3239 
3240 
3241 
3242 
3243 
3244 
3245 
3246 


3247* 
3248* 
3249 
8250 
8251 
8252 
82538 
8254 
8255 
3256 
8257 
3258 
3259 
3260 
3261 
3262 
3263 


12: 


H 
bo 


LODO dO DOH RB RRR eee 


eee 
SOCDDHOOOODODODDANIAAARD 


be 
Bee 


11 
11 
11 
11 


HH 
SOOO OODMOANANAAIAAD 


rary 
= 


12: 


5: 


Michael, et al.: Hydrographic Records of Scripps Institution 


50 p.m. 
:58 p.m. 
:05 p.m. 
712 p.m. 
:20 p.m, 
:28 p.m. 
735 p.m, 
742 p.m. 
:50 p.m, 
:57 p.m. 
:04 p.m. 
:11 p.m. 
715 p.m. 
:19 p.m. 


Soupaes 
745 a.m. 
750 a.m. 
:55 a.m. 
:55 a.m. 
700 a.m. 
745 a.m. 
745 a.m. 
:40 a.m. 
:40 a.m. 
:14 a.m. 
:14 a.m. 
:35 a.m. 
735 a.m. 
745 a.m. 
745 a.m. 
750 a.m. 
:50 am. 
:10 a.m. 
710 a.m. 
740 a.m. 
715 a.m. 
715 a.m. 
:30 a.m. 
730 a.m. 
740 a.m. 
7:45 a.m. 
745 a.m. 
750 a.m. 
:50 a.m. 


710 a.m. 
730 a.m. 
730 a.m. 
:39 a.m. 
755 a.m, 
730 a.m, 
730 a.m, 
730 a.m. 
:00 a.m. 
:00 a.m, 
:30 a.m. 
730 a.m. 
7:20 a.m. 
720 a.m. 
:20 a.m. 
10 p.m. 
56 p.m. 


Section 


TaBLE 1.—OcEaN Data—(Continued) 


Position Temper- 


Specific gravity 


Depth ature OF LG; te 
North West in incenti- S iS) s 
latitude longitude meters grade 4°0 1725 4°0 
July 16, 1912 
32° 4615 ay Setesy 0) POE) ee ees eto 
32 46.3 117 29.75 0 PAVE Th5) essere ane ae 
32 46.05 117 28.7 0 OUSOW Merce. PAR Poe 
32 45.8 117 (27.5 0 Re ecgnac cy a senusaecy os -eeee 
32 45.5 117 (26.45 0 OU Oty eeccceny | ecseteeat Oe teste 
32 45.3 117 25.3 0 OPA, Wcccesscat , eseocee Wa eettess 
82 44.95 117 24.25 0 DOGS) Gees. ee Gece 
382 44.75 117 23.05 0 ORO © te ae tee ae 
32 44.5 117 21.9 0 TQS serene eyes eee ee 
32 44.2 17 20:75 0 OMS ysessce ay \yecccce eet 
32 44.0 117 19.6 OW QS eee 8) eee es 
32 43.7 117 18.4 0 TOSS Re 28 exes 
32 48.55 117 17.8 0 ORG cere ysis eee 
32 43.4 alalie( alieRt 0 MQW eeetesce) ece cere amy eSeeese 
July 17, 1912 
32 43.0 117 16.8 0 18.6 2707 2574 2414 
From 6:30 to 7:45 23 11.90 2719 2585 257 
a.m. the boat 18 12.14 2708 2574 2557 
drifted from the 14 12.97 2718 2584 2551 
above position 9 18.40 2710 2576 2535 
to the following 5 16.43 2714 2580 2473 
position if 11520) 2718 2584 2584 
82 43.5 ila ty, alent 0 19.0 2705 2572 2402 
32 43.7 PL WSs Q 19.0 2707 2574 2404 
32 43.7 117 183 61 10.629 2726 2591 2603 
32 44.1 117 «20.0 0 19.4 2718 2584 2404 
382 44.1 117 20:0 76 9.96 2714 2580 2603 
32 44.1 117 20.0 61 9.97 2707 2574 2596 
32 44.1 117 20.0 46 10.52 2710 2576 2589 
32 44.1 117 20.00 30 11.385 2699 2566 2564 
32 44.1 117 20.0 21 ND Str ecscece © icceseces | pceeeeee 
32 44.1 117 20.0 12 14.38 2719 2585 2522 
32 44.1 117 20.0 6 18.04 2714 2580 2435 
82 44.5 117 21.6 0 20.4 2704 2571 2364 
82 44.5 117 21.6 92 77 (2719 2585 2609 
32 45.0 117 (24.0 0 19.8 2712 257 2388 
From 10:40 to 11:59 240 BESTA eineks, © Wee eecetens 
a.m. the boat 330 tyne: to) eats eee ine “ertuct 
drifted from the 137 QR G4 ek eae eee eee 
above position 185 eee Se eee eee 
to the following 6 NOROG cae ee 
position PAG AML SAO) eee eee 
37 URLO Nec ccestes paescteee 
SG 24 ens ey ee 
Syey) eSbeby ablyg eb) alt) SaIBGW0 ees ee ee 
July 22, 1912 
32 43.2 117 16:7 0) ~20..2 2584 2383 
32 43.0 117 16.0 0 20.3 2595 2392 
32 43.4 117 16.8 6 17.32 2570 2441 
32 44.4 i Ur fa 6 Les? 2587 2458 
32 44.4 Ae GS 6 Uy SAU eee co eer an 
32 43.5 alaly¢ vale(eil 0 20.0 2720 2586 2390 
32 43.7 117 18.3 0 20.0 2724 2589 2394 
32 43.7 117 183 61 10.60 2720 2586 2597 
32 44.1 11:7 20:0 0 19.9 27138 2579 2387 
32 44.1 117 20.0 70 10.50 2726 2591 2605 
32 44.5 117 21.6 0 20.8 2712 2578 2375 
32 44.5 117 216 92 10.80 2722 2588 2604 
32 45.0 17 24.1 0 20.5 2716 2582 2373 
32 45.0 WT 24:1 355 8.40 2752 2616 2664 
32 45.5 117 26.4 0 20.5 2711 » 2577 23868 
32 45.5 117 26.4 0 20.5 2712 2578 2369 
32 42.6 117 13:55 0 19.9 2720 2586 2393 


* Collections made from a rowboat inside the kelp off Point Loma. 


101 


Salinity 
S$ °/o0 
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TABLE 1.—OcEAN Data—(Continued) 
Specific gravity 


Position Temper- 

Water Time 4! Depth ature 0° 17°95 t° 

sample of North West in in centi- Ss s Salinity 
number day Section latitude longitude meters grade 4°0 LTS 4°0 S %/o0 

July 22, 1912 
3264 5:56pm. B 32° 42/6 Boon, ie 92300 ee ee eee eee 
38265 6:06pm. B 32 43.0 117 13.6 7 19.00 2707 2574 2385 33.69 
3266 8:15pm. B 32 42.4 117 10.6 OF (20K Sas: ite Eee ee 
July 24, 1912 

3267 3:40am. 39; 32 24.4 117 14.8 Oui) LOS ie caetes teas Wee eh 
3268 3:47am. 39, 32 23.6 117 14.0 Oo) ZOROM wie chee We) eee 
3269 3:55am. 39; 32 23.0 117 14.5 0 2022 

3270 4:00am. 39, 82 22.8 alsl7f~ altsy-al 0 19.6 

32 4 0bjaeme) 1395 32 22.8 117 15.9 0 19.4 

3272 4:10am. 39; 32 22.75 117 16.7 ON ELOES 

3273 4:15a.m. 39; 32 22.7 alee alr3} ale 

3274 4:35a.m. 40, 32 22.45 117 2045 0 20.0 

8275 4:40am. 40, 32 22.4 WL7 21.2 0 19.6 

3276 4:52am. 40, From 4:40 to 6:50 0 19.9 586 5 
ete bs20iaome 7402 a.m. the boat 5 19.35 2581 33.79 
3278 5:25am. 40; drifted from the Dd 6: 19. 85 2583 33.81 
3279 5:45am. 40, above position 9: 9. 2F ae ete. |) ee eee 
3280 5:50am. 40, to the following alee 2581 33.79 
3281 5:52am. 40; position 0 19.8 2577 33.74 
3282 6:05a.m. 40, 18 16.00 2577 33.74 
3283 6:10am. 40; 18 15.80 2579 33.76 
3284 6:21am. 40, 2 AS20222. | epee 9 eee ee 
3285 6:26a.m. 40; 27 ~=618. 60 2575 33.71 
3286 7:00am. 40; 32 22.8 UT ORT OF Ono 2578 33.75 
3287 7:37am. 40, 32 22.4 W722 46 a 65 2570 33.64 
3288 7:42am. 40, From 7:35 to 9:50 4Gy sce 2574 33.69 
3289 7:55am. 40, a.m. the boat 55 =10.10 2589 33.90 
3290 8:00am. 40, drifted from the DO" exe. 2593 33.95 
3291 8:00a.m. 40, above position 0 19.8 2582 33.80 
3292 8:20a.m. 40, to the following 92 9.90 2587 33.86 
3293 8:25am. 40, position 92 10.05 2591 33.93 
3294 8:45am. 40, 46 12.00 2568 33.61 
3295 8:50am. 40, 46 11.90 2568 33.61 
8296 9:00am. 40, 0 20.0 2574 33.69 
3297 9:05am. 40, 137 9.65 2591 33.93 
3298 9:10am. 40, 32 22.2 ilitee aligs} ale3e/ 9.70 2594 2621 33.96 
3299 10:05am. 40, 32 22.4 117 21.2 0 20.15 2586 2886 33.85 
3300 10:10am. 40, From 10:05 to 11:43 137 9.60 2595 2624 (33.97 
3301 10:15am. 40, a.m. the boat 137 9.65 2594 2622 33.96 
3302 10:35a.m. 40, drifted from the 185 9.40 2602 26384 34.06 
3303 10:40am. 40, above position 185 9.40) kas RES Lees) eee 
3304 11:00am. 40, to the following 0 20.2 2586 2885 33.85 
3305 11:10am. 40, position 275 8.70 2682 2676 34.46 
3306 ll:l5a.m. 40,, 32 22.5 117 19.15 275 8.70 2626 2669 34.87 
3307 12:01pm. 40, 32 22.4 117 21.2 0 20.4 2586 2379 33.85 
3308 12:10pm. 40, From 12:01 to 2:48 865 8.25 26384 2685 34.48 
3309 12:15pm. 40, p-m. the boat 365 8.25 2628 2678 34.40 
3310 1:05p.m. 40, drifted from the 0 20.4 2578 2372 33.75 
8311 1:30pm. 40, above position 365 8.20 2680 2681 34.42 
3312 1:35pm. 40, to the following 365 8.40 2638 2686 34.53 
33138 1:55p.m. 40, position 27 ~=6138.70 2572 2524 33.66 
3314 2:00pm. 40, 27 «6.13. . 50 2576 2533 33.73 
3315 2:05pm. 40, 0 20.4 2587 23880 338.86 
3316 2:41pm. 40, 32 21.4 117 19.0 0 20.4 2578 2372 33.75 
Solis) 38s05ipame 1398 32 22:75 17 16:8 0 20.4 cases Gattuso 
3318 3:10pm. 39; 32 23.2 ial Gey (0) FAO) sie 

3319 3:15pm. 39; 32! 23.5 117 15.8 0 20.7 

3320 3:20pm. 39; 32 23.8 17 15:25) (0) 2086 

33821 3:25pm. 39; 32 23.4 117 14.8 0 20.8 

3322* 3:33pm. 39; 32 23.4 117 14.0 0). (20K0" <A xen ee ees 
3323* 3:35pm. 39; 32 23.4 117 14.0 0 “206 soa es ee ees 
3324 3:36pm. 39; 32 23.4 117 14.0 0 20.6 

3325 3:47pm. 39; 82 24.4 117 14.3 0 20.5 


* Observations taken about 60 feet apart on either side of a current streak extending to 
the southeast from the south end of South Coronado Island. 
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Water 
sample 
number 


3326 
3327 
3328 
38329 
3330 
3331 
3332 
3333 
3334 
3335 
3336 
3337 
3338 
3339 
3340 
3341 
3342 
3343 
3344 
3345 
3346 
8347 
3348 
3349 
3350 
3351 
3352 
3353 
3354 
3355 
3356 
3357 
3358 
3359 
3360 
3361 
3362 
3363 
3364 
3365 
3366 
3367 
3368 
3369 
3370 
3371 
3372 
3373 
3374 
3375 
3376 
Solilcs 
3378* 
3379 
3380 


3381 
3382 
3383 
3384 
3385 
3386 
3387 
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735 a.m. 
740 a.m. 
:50 a.m, 
:00 a.m. 
207 a.m. 
740 a.m. 
:40 a.m. 
755 a.m. 
755 a.m, 
220 a.m. 
:20 a.m. 
2:25 a.m. 
:00 a.m. 
735 a.m. 
:40 a.m, 
755 a.m, 
:55 a.m. 
735 a.m. 
740 a.m. 
210 a.m. 
:20 a.m. 
:25 a.m. 
:30 a.m. 
735 a.m. 
735 a.m. 
715 a.m. 
7:20 a.m. 
730 a.m. 
735 a.m. 
745 a.m. 
750 a.m. 
:01 p.m. 
:06 p.m. 
:12 p.m. 
712 p.m. 
:17 p.m. 
:00 p.m. 
700 p.m, 
715 p.m. 
:20 p.m. 
230 p.m. 
735 p.m. 
:44 p.m. 
:20 p.m, 
725 p.m. 
:26 p.m. 
229 p.m. ° 
:40 p.m, 
:40 p.m. 
700 p.m. 
:07 p.m. 


:07 a.m. 
:12 a.m. 
:25 a.m. 
730 a.m. 
735 a.m. 
:40 a.m. 
750 a.m. 


* Current streak observations. 


Section 


39, 
39, 
39, 
39, 
39, 
39, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 


a 


TABLE 1.—Ocran Data—(Continued) 


Position 


North West 
latitude longitude 
July 25, 1912 


25 117° 1453 
32 117 =14.0 
32 W17 14.35 
32 117 «15.2 
32 117 16.25 
32 T7720 
32 117 18.6 
32 117 20.0 
32 117 «(21.2 


32 


117 21.2 


From 4:07 to 5:45 a.m. 


the boat drifted 
from the above 
position to the 
following position 
32 21.3 117 ‘(19.4 
32 22.4 117 21.2 
From 6:00 to 9:50 
a.m. the boat 
drifted from the 
above position 
to the following 
position 


32 21.45 117 19.4 
32 22.4 117 21.2 
From 10:30 a.m. to 
12:26 p.m. the boat 
drifted from the 
above position 
to the following 
position 


32 22.3 117 18.4 
32 22.4 117 21.2 
From 12:55 p.m. to 
1:50 p.m. the boat 
drifted from the 
above position to 
following position 
32 22.4 117 19.8 
32 24.1 117 16.0 
32 24.3 117 15.4 
32 24.4 117 15.25 
32 24.0 117 15.2 
32 23.4 117 14.0 
32 234 117 14.0 
32 24.0 117 14.2 
32 24.4. 117 14.3 
July 26, 1912 
32 244 117 14.3 
32 24.0 117 14.2 
32 23.0 117 14.35 
32 22.9 117 15.0 
32 22.8 117 16.0 
32 22.75 117 16.8 
32 22.6 117 18.5 


Depth 
in 
meters 


0 


os as S| 
SCOOWWONUUIN 


oo 


See water samples 


Tempe 
ature 


in centi- 


grade 


Specific gravity 


r- 
0° 


2709 
2710 


180! 2751 
.90 2746 


05 2712 


5 2752 


5? 2757 


20.25 2716 
.80 2710 
-90 2717 
.95 2708 
.95 2714 
.50 2708 

19.55 2712 

15.95 2699 


4 
20.5 
19.8 
19.3 
19.4 
19.6 
19.6 


3322 


9 2708 
5 2699 


50 2698 


2716 


10 2705 
-10 2697 


and 3328. 


17°5 


17°5 


2616 
2621 


2582 


103 


8 °/o0 
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TaBLE 1.—Ocran Data—(Continued) 
Specific gravity 
Position Temper- 


Water Time —_—_—"—— > Depth ature o° 1795 t° 
sample of North West in incenti- § Ss Salinity 
number day Section latitude longitude meters grade 4°0 L725, 4°0 S °/o0 
July 26, 1912 
3388 4:05a.m. 40, 32° 22'4 117° 21°72 0 
3389 4:27am. 40, From 4:05 to 6:37 185 
3390 4:32am. 40, a.m. the boat 185 
3391 5:00am. 40, drifted from the 0 
3392 5:40am. 40, above position 275 
3393 6:00am. 40, to the following 0 
8394 6:20am. 40, position 137 
3395 6:25 a.m. 40, 32 22.05 117 20.9 137 
3396 7:05am. 40, 32 22.4 117 21.2 365 
3397 7:05am. 40, From 6:50 to 9:47 0 
3398 7:45am. 40, a.m. the boat 5 
3399) 7:50am. 40; drifted from the 5 
3400 8:00am. 40, above position 0 
3401 8:45a.m. 40, to the following 9 
3402 8:50am. 40, position 9 
3403 9:00am. 40, 0 
3404 9:00 a.m. 40, 18 
3405 9:05am. 40, 18 
3406 9:l5am. 40, 27 
3407 9:20am. 40, 27 
3408 9:30am. 40, ou 
3409 9:35am. 40, 32 21.95 117 19:5 37 
3410 10:07a.m. 40, 32 22.4 117 21.2 46 
3411 10:12am. 40, From 10:05 a.m. to 46 
3412 10:12am. 40, 12:14 p.m. the boat 0 
3413 10:27am. 40, drifted from the 55 
3414 10:32 a.m. 40, above position 55 
8415 11:00am. 40; to the following 0 
3416 11:30am. 40; position 7 
3417 11:35 a.m. 40, 73 
3418 11:54a.m. 40; 92 
3419 11:59a.m. 40, 92 
3420 11:59am. 40; 0 
3421 12:15pm. 40; 32 23.3 117 19.0 0 
3422 12:20 p.m. 40, 32 23.5 117 18.25 0 
3423 12:25pm. 39, 32. Zoe a Ut Wy fess by fer: 5 0 
3424 12:30pm. 39, 32 23.8 117 16.5 0 
3425 12:35 p.m. 39; 32 24.1 OT Paioey 0 
3426 12:39pm. 39, 32 24.2 117 15:05 ‘0 
3427 12:49pm. 39, 32 23.4 ialy¢ ately © 0) 
3428 12:55 p.m. 39, 32 28:20 D117 143 0 
3429* 1:20pm. 39; 32 23.4 117 14.0 0 
3430* 1:20pm. 39; 32 23.4 117 14.0 0 
3431 1:31pm. 39, 32 24.4 117 14.3 0 
July 27, 1912 
34382 4:15am. 39, 32 24.4 117 14.3 0 
3433 4:25 a.m. 39, 32 23.4 117 14.0 0 
34384 4:28am. 39, 32 23.0 117 14.35 0 
3435 4:32 a.m. 39, 32: 22.9 117 14.8 0 
34386 4:40am. 39, 32 22.8 117 15.8 0 
3437 4:50 a.m. 39, 32 22:75 lt 7d 0 
3438 5:00 a.m. 40, 32 22.65 117 18.4 0 
3439 5:10a.m. 40, 32 22.6 107 19375 0 
3440 5:20am. 40, 32 22. 117 21.2 0 
3441 5:45a.m. 40, From 5:20 to 7:33 92 
3442 6:05a.m. 40, a.m. the boat 0 
3443 6:07am. 40, drifted from the 46 
3444 6:12am. 40, above position 46 
3445 6:25am. 40, to the following 37 
3446 6:30am. 40, position 37 
3447 6:45a.m. 40, 185 
3448 6:50am. 40, 185 


* Current streak observations. See water samples 3322 and 3323. 


1915] 


Water Time 
sample of 
number day Section 
3449 7:00a.m 40, 
3450 8:05 a.m 40, 
3451 8:09 a.m 40, 
8452 8:14 a.m 40, 
3453 9:00 a.m 40, 
3454 9:46a.m 40, 
3455 9:55a.m 40, 
8456 10:45 a.m 40, 
3457 11:20a.m 40, 
3458 11:40 a.m 40, 
3459 11:45 a.m 40, 
3460 12:45 p.m 40, 
3461 12:50 p.m 40, 
3462 1:34 p.m 40, 
3463 1:42pm. 40; 
3464 1:52 p.m 39, 
3465  1:57p.m. 39; 
38466 2:02p.m 39; 
8467 =. 2:11 p.m 39, 
38468 2:14pm 39; 
3469* 2:17 p.m 39, 
3470* 2:17pm. 39, 
38471 2:19pm. 39, 
3472 2:27pm. 39; 
3473 7:00pm. 39; 
3474 9:00 p.m 39; 
3475 = 1:00a.m 39, 
3476 5:10a.m 39, 
3477) = 7:55 a.m 39; 
3478 8:10pm. 40, 
38479 = 8:15 p.m 40, 
38480 98:25 p.m 40, 
3481 = 8:26 p.m 40, 
3482 8:26 p.m 40, 
3483 8:40 p.m 40, 
3484 8:52 p.m 40, 
3485 8:58 p.m 40, 
3486 9:55 p.m 40, 
3487 10:45 p.m 40, 
3488 10:50pm. 40, 
38489 11:00 p.m 40, 
8490 11:15pm 40, 
8491 11:35 p.m 40, 
8492 12:10a.m 40, 
3493 12:15am 40, 
3494 12:25a.m 40, 
3495 12:45 a.m 40, 
3496 12:50a.m 40, 
3497 12:50 a.m 40, 
3498 1:15am 40, 
8499 1:20 a.m 40, 
8500 =1:40 a.m 40, 
38501 2:50 a.m 40, 
3502 2:55a.m 40, 
35038 2:55 a.m 40, 
3504 3:30am 40, 
SUD ooo) am 40, 
3506 3:40a.m 40, 
3507 =8:07 p.m 40, 


* Current streak observations. 
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TaBLE 1.—OcEAN Data—(Continued) 


Position 


North West 
latitude longitude 


July 27, 1912 


32° 22715 = 117° 1955 
32 22.1 117 (20.5 
32 22.1 117 (20.5 
32 22.1 117 «20.5 
32 22.4 117 21.2 


From 9:22 a.m. to 
12:08 p.m. the boat 
drifted from the 
above position to 


following position 
32 21.85 117 20.5 
32 22. 117 (20.4 
32 22.3 117 (20.0 
32 22.5 117 18.8 
32 23.0 117 17.7 
32 23.5 117 16.4 
32 23.8 117 15.6 
32 24.2 W17 = 15.05 
32 23.4 117 14.75 
32 23.0 W17 14.35 
32 23.4 117 14.0 
32 23.4 117 ‘14.0 
32 23.5 117 14.0 
32 24.4 117 14.8 
32 24.4 117 14.3 
32 24.4 117 14.3 
July 28, 1912 
32 24.4 117 14.3 
32 24.4 117 14.3 
32 24.4 117 14.3 
32 22.4 ET 212 
From 8:00 to 10:24 
p-m. the boat 


drifted from the 
above position 
to the following 
position 


32; 20:75 17 19.2 

32 20.75 W117 20.6 

From 10:38 p.m. on 
the 28th to 1:45 
a.m. on the 29th 
the boat drifted 

July 29, 1912 

from the above 
position to the 


following position 
32 19.95 117 19.0 
32 21.65 117 21.0 


From 2:02 to 4:05 
a.m. boat drifted 
from above position 


in 
meters 


18 


ocooooooNnoune 


bo pe 
ONNwWHNOCoUMNNCeOoO Coocooo 


i) 
4 


73 
73 
92 
0 
137 
137 
185 
185 
0 

0 
185 
185 
275 


to following position 275 


32 
32 


21.1 
22.4 


ilaly¢ alles) 
LT 22 


0 
46 


Temper- 
Depth ature 


in centi- 


grade 


ale}s 
iG). 

9% 

oF 
OF 

6. 
20. 
15.2 
ORs 

8. 

8. 
20. 

oF 
OK 
19); 
OF 
20. 
20. 
IO} 
19) 
OF 
21. 
21. 
20. 
il). 
19. 


19) 
19. 


il). 
10. 


See water samples 3322 and 3323. 


02 A i tO 


0 
4 
50 
50 


9 


30 


50 


ONNHPHNWORCTOADNH 


Ort 


Specific gravity 


o° 17°5 ins 
$ s 
4°90 17°95 4°0 
2714 2580 2411 
2716 2582 2403 
2728 2593 2624 
2711 2577 2403 
2765 2629 2707 
: 587 2391 
2490 
2397 
2666 
2386 
2708 2574 
2708 2574 
2707 2573 
2708 2574 
2715 2581 
2723 2588 
2721 2587 
2719 2585 
2724 2589 
2716 2582 
2707 2574 
2713 2579 
2715 2581 
2714 2580 
2704 2571 2... 
2704 2571 2570 
2710 2576 2 
2716 2582 2601 
Dis) 258i eee 
2712 2578 2605 
2715 2581 2389 
2739 2604 2636 
2746 2610 2644 
2755 2619 2652 
2716 2582 2397 
2710 2576 2385 
2749 2613 2649 
2748 2612 2648 
2751 2615 2663 
2749 2613 2660 
2705 2572 2389 
2697 2564 2577 


105 


33.80 
33.73 
34.21 
34.20 
34.23 
34.21 
33.66 
33.57 
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TaBLE 1.—Ocran Data—(Continued) 
Specific gravity 


Position Temper- 
Water Time ——_———"——— Depth ature 0° 1725 t° 
sample of 0 West in incenti: S—— S Ss Salinity 
number day Section latitude longitude meters grade 4°0 al Rss 4°0 S$ 9/00 
July 29, 1912 
3508 8:12pm. 40, From 7:58 to 10:30 46 10°45 2699 2566 2579 33.59 
3509 8:12pm. 40, p-m. the boat 0 20.2 2708 2574 2374 33.70 
3510 9:30pm. 40, drifted from the 5 19.8 2706 2578 2382  33.68K 
3511 9:42pm. 40, above position 9 19.4 2706 2573 2393 33.68K 
3512 9:55pm. 40, to the following 18 15.3 2710 2576 2495 33.73K 
3513 10:07pm. 40, position 27 18.3 3703 3570 3530  33.64K 
3514 10:25pm. 40, 32° 218 117°19'75 0 19.7 2709 2575 2388 33:71 
3515 10:45pm. 40; 32 23.0 117 20.8 37 11.7 2714 2580 2572 33:78K 
3516 11:00pm. 40, 32 23.0 117 20.7 46 11.0 2697 2564 2568  33.57K 
3517 11:15pm. 40, 82 22.55 117 205 55 10.5 2702 2569 2582 33.68K 
38518 11:32pm. 40; 32 22.55 117 20.25 78 10.15 2710 2576 2581 33.78K 
July 30, 1912 
3519 12:10am. 40, 32 23.75 117 20:7 92 9.85 2711 2577 2602 33.74 
3520 12:29am. 40; 32 23.7 117 20.6 137 9.5 2733 2598 2629  34.01K 
i 2:36am. 40; 32 238.6 117 20.5 0 19.4 2710 2576 2897 33.73 
00am. 40, 32 23.4 117 20.3 185 9.2 2750 2614 2650  34.22K 
45am. 40; 32 23.1 117 20.0 275 SiS eee ees eee K 
00am. 40, 32723105) 17, 19:9 0 19.0 2706 25738 2403 33.68 
:00a.m. 40; 32 24.5 117 19.1 365 8.3 2752 2616 2665  34.25K 
50am. 40; 32 23.25 117 18.8 0 18.8 2705 2572 2410 33.66 
0pm. 40, 32 22.4 117 21.2 0 419.6 2706 2573 23887 33.68 
:00 p.m. 40, From 5:50 to 11:46 55 10.6 2704 2571 2582 33.65K 
07 p.m. 40, p-m. the boat 7 10.0 2707 2574 2595 33.69K 
:25p.m. 404 drifted from the 92 9.6 2712 2578 2607 33.75K 
42pm. 40, above position 137 9.4 2735 2600 2632  34.04K 
dd p.m. 40, to the following 0 19.4 2709 2575 2396 33.71 
:05p.m. 40, position 185 9.05 2746 2610 2649 34.17K 
:32p.m. 40, 275 8.8 2755 2619 2661  34.29K 
9:55 p.m. 40, 0 19.4 2710 2576 2397 33.73 
:07 p.m. 40, 365 8.0 2756 2620 2674 34.30K 
0pm. 40, 500 ifies  (ae G ee 34.31K 
5 p.m. 40, 32, 21:25 Aa 9S 0 419.4 2706 2573 2893 33.68 


July 31, 1912 


2:07a.m. 40, 32 22.4 117 20.0 0 1955) 27 257% 2395 5 Bee 
:10a.m. 40, From 12:01 to 2:20 275 8.75 2744 2609 2650 34.15K? 
2:42am. 40, a.m. the boat 185 9.1 2747 3 2649 34.19K 
07am. 40, drifted from the Gis aI SGy Sees eee 0 ete | Seen K 
10am. 40, above position 0 19.6 2710 2391 33.73 
:l7a.m. 40, to the following 9 17.0 2705 2451 = 33.66K 
:dla.m. 40, position 18 14.9 2696 2563 2490 33.55K 
:37 a.m 40, 27 13.85 2693 2560 2509 33.52K 
50am. 40, 387 12.6 2690 2557 2530 ~ 33.481 
02 a.m 40, 46 11.5 2694 2561 2556 33.53K 
12 a.m 40, 0) 2958 2700) 2576) 2386 essate 
I4a.m 40, 32 21.75 117 19.0 55 10.65 2699 2566 2576  33.59K 
2:48am. 40; 32 22.9 117 19.3 78 10.15 2706 2573 2590  33.68K 
2:58a.m. 40; 32 22.8 117 19.2 92 9.55 2710 2576 2606 33.73K 
:l5a.m. 40, 32) 22:65 117 19:05 137 9.45 2721 2587 2618  33.86K 
:27a.m. 40, 32 22.4 117 18.9 0 419.8 2709 2575 2898 33.71 
Aug. 1, 1912 
00am. 40, 32 22.4 ale Py sys) seaecate Bion 2G levees 34.26K 
8:05a.m. 40, 32 22.4 117 21.0 0 419.5 2708 2574 2392 33.70 
05am. 40,5 82 22.5 117 20.6 0 19.7 2706 2573 2885 33.68 
00am. 40, 32 22.4 117 21.2 0 19.9 2711 2577 23885 33:74 
25a.m. 40, 32 22.4 117 21.2 0 20.2 2712 2578 2878 33.75 
8560 12:40pm. 40, 32 22.4 117 21.2 0 20.15 2713 2579 23880 33.76 
8561 1:44pm. 40, 32 22.4 117 21.2 275 9.35 2750 2614 2647 34.22K 
3562 2:02p.m. 40, 32, 22:3 117 20.9 0 20.5 2718 2584 2375 33.83 
3568 2:13pm. 40, : 117 20.7 185 9.55 2743 2608 2688 34.14K 
3564 2:38pm. 40, 117 20.3 137 9.6 2726 2591 2620 33.93K 
Soop.) 2 pm. 40, 117 20.1 92 10.05 2705 2572 2592  33.66K 
3566 3:07 pm.. 40, 117 19.9 0 PAN SAS 2709 2575 2372 33.71 
3567 3:45pm. 40, 117 212 87 11.8 2689 2556 2545 33.47K 
3568 3:57pm. 40, 117 21.1 18 14.2 2700 2567 2509 33:60K 
3569 4:05pm. 40, 117 21.05 0 20.6 2712 2578 23867 33.75 


1915] 


Water 
sample 
number 


3570 
3571 
3572 
3573 
3574 
3575 
3576 
3577 
3578 
8579 
3580 


3581 
3582 
8583 
3584 
3585 
3586 
3587 
3588 
3589 
3590 
3591 
3592 
3593 
3594 
3595 


3596 
3597 
3598 
3599 
3600 
3601 
3602 
3603 
3604 
3605 
3606 
3607 
3608 
3609 
3610 


3611 
3612 
3613 
3614 
3615 
3616 
3617 
3618 
3619 
3620 
3621 
3622 
3623 


3624 
3625 
3626 
3627 
3628 
3629 
3680 
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ATNDBDAAWDUINIHE 


NNN OD OF Or OF OF OFT He HR CO COR HE 


:05 a.m, 
:17 a.m. 
245 a.m. 
:20 a.m. 
:22 a.m. 


5:00 a.m, 
6:00 a.m. 
7:00 a.m, 
8:00 a.m. 
9:00 a.m. 
700 a.m. 
11:00 a.m. 
11:55 a.m. 

1:00 p.m. 

2:00 p.m. 
3:00 p.m. 
4:00 p.m. 
4:55 p.m. 


SOEOMONOUN 


i 


:02 p.m. 
215 p.m. 
:20 p.m. 
235 p.m. 
:53 p.m. 
05 p.m. 
10 p.m. 


:28 p.m. 
:35 p.m. 
:40 p.m. 
:50 p.m. 
200 p.m. 
215 p.m. 
:15 p.m. 
:45 p.m. 
:20 p.m, 
732 p.m, 
:40 p.m. 
243 p.m. 
:50 p.m. 
:00 p.m. 
:05 p.m. 


215 a.m. 
740 a.m. 
:02 a.m. 
235 a.m. 
745 a.m. 
2 a.m. 
7:55 a.m. 
8:06 a.m. 
8:40 a.m, 
8:52 a.m. 
9 
9 
9 


700 a.m. 
730 a.m. 
200 a.m. 
200 a.m. 
:00 a.m. 
700 a.m. 
700 a.m. 


Section 


40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 


40, 
40, 
40, 
40, 
40, 
40, 


ns 
=) 

.s 
a 


TaBLE 1.—OcEAN Data—(Continued) 


Specific gravity 
Position Temper- =5 
Depth ature o° ie oe Abe 
North West in incenti- S SS) 
latitude longitude meters grade 4°0 17°5 4°0 
Aug. 1, 1912 
32° 2212 17° 21205 365 8°92 2755 2619 2670 
32 21.9 117 20.8 275 8.7 2756 2620 2663 
32 21.8 117 20.6 0 20.4 2711 2577 = 2371 
32 22.4 V17 21.2 185 9.45 2745 2610 2641 
From 5:35 to 7:49 137 9.55 2733 2598 2628 
p-m. the boat 0 20.2 2707 2574 2873 
drifted from the 92 9.8 2704 2571 2596 
above position 73 10.15 2703 2570 2588 
to the following 55 10.8 2691 2558 2565 
position 0) 2082 270 2576) 2376 
32 21.2 17 17.9. 365 8.0 2754 2618 2672 
Aug. 2, 1912 
32 22.4 V7 21.2 5 20.35 2706 2573 23868 
32 22.4 nee 0 20.5 2724 2589 2380 
32 22.3 117 21.0 9 20.15 2720 2586 2886 
32) 22:3 a, PANE aya{0) 2757 26210) ees 
32 22.4 DTD som ere DiGoumeec G2ife mn eee 
32 22:3 117 20.9 0 20.6 2714 2580 2369 
32 21.8 ililyé ale HY) 0 20.4 2718 2584 2877 
32 21.6 117 19.4 46 11.35 2695 2565 2563 
32) 22:7 117 20:6 37 12.0 2704 2571 2556 
From 5:20 to 6:10 27 #4138.5 2699 2566 2522 
p-m. the boat 0 20.0 2712 2578 2383 
drifted from the 18 15.2 2694 2561 2482 
above position to 9 19.95 2711 2577 2883 
following position 5 20.1 2714 2580 2382 
32° 21.75 117 20.0 On 2054s 27 257% 237! 
Aug. 3, 1912 
382 22.2 ETA ZOYS Oo On meee BAO, PX ee 
From 6:07 to 8:21 0 20.0 2715 2386 
a.m. the boat 5 196 2707 2388 
drifted from the 9 19.4 2711 2398 
above position 18 15.75 2693 2479 
to the following Ola PAAle/ 2396 
position 27 13.4 2690 2515 
32 21.6 117 20:45 37 12.0 2691 2543 
32 22.4 117 21.22 46 11.4 2694 2558 
From 8:40 to 10:53 55 10.9 2699 2572 
a.m. the boat 92 9.95 2722 2610 
drifted from the 185 9.5 2742 2607 2638 
above position to 365 8.25 2754 2618 2668 
following position 550 9 _....... 2754 2618  ........ 
32 21.9 117 18.55 0 19.8 2710 2576 2383 
Aug. 18, 1912 
34 26.7 120 26.6 0 
34 31.2 120 31.5 0 
34 36.0 120 34.3 0 
34 40.8 120 37.1 0 
34 45.5 120 39.0 i) 
34 52.0 120 40.0 0 
385 1.0 120 40.0 0 
35 (8.2 120 38.7 0 
35 9.0 120 44.0 0 
sur 105 120 48.7 0 
35 16.0 120) 55:5 0 
35 22.2 120 55.0 0 
35 26.2 120 55.0 0 
Aug. 19, 1912 
385 27.2 120 59.5 0 
35 27.0 EA Os 0 
35 28.4 POTS 26 0 
30 3o:0 WP tei 0 
35 39.0 121 16.0 0 
35 42.8 121 20.0 0 
35 48.2 121 23.0 0 


107 


8 °/o0 
Salinity 


34.29K 
34.30K 
33.74 

34.16K 
34.01K 
33.69 

33.65K 
33.64K 
33.49K 
33.738 

34.27K 


33.68K 
33.90 
33.85K 
34.31K 
34.39K 
33.78 
33.83 
33.58K 
33.65K 
33.59K 
33.75 
338.538 K 
33.74K 
33.78K 
33.74 


34.35K 
33.79 

33.69K 
33.741 
33.52K 
33.81 

33.48K 
33.49K 
33.538K 
33.59K 
33.88K 


108 


Water 
sample 
number 


3631 
3632 
3633 
3634 
3635 
3636 
3637 
3638 


3639 
3640 
3641 
3642 
3643 
3644 
3645 
3646 
3647 
3648 
3649 
3650 
3651 


3652 
3653 


3654 
3655 
3656 
3657 
3658 
3659 
3660 
3661 
3662 
3663 
3664 
3665 
3666 
3667 


3668 
3669 
3670 
3671 
3672 
3673 
3674 
3675 
3676 
3677 


3678 
3679 
3680 
3681 
3682 
3683 
3684 


3685 
3686 
3687 
3688 
3689 


iat 
12: 
700 p.m. 
:00 p.m. 
:00 p.m. 
:00 p.m. 
:00 p.m. 
:03 p.m. 


He 


He 


Hee 


Hee 
— 


bor bo 


H 


Dr UP WDHPNDROOOANAM ADUPwWwrH 


Senna 


an 


SOMAAMN AUP wDH PL 


SCOMTNF AUR WHH 


:00 a.m. 
700 a.m. 
700 a.m. 
:00 a.m. 
:00 a.m. 
:00 a.m. 
:00 a.m. 
:01 p.m. 
:00 p.m. 
:00 p.m. 
:00 p.m. 
715 p.m. 
:05 p.m. 


:00 a.m. 
:01 p.m. 


700 a.m. 
:00 a.m. 
:00 a.m. 
:00 a.m. 
:00 a.m. 
700 a.m, 
700 a.m. 
:01 p.m. 
:00 p.m. 
:00 p.m. 
:00 p.m. 
:00 p.m. 
:00 p.m. 
:00 p.m. 


:00 a.m. 
:00 a.m. 
:00 a.m. 
:00 a.m. 
:00 a.m. 
:00 a.m. 
:00 a.m, 
:01 p.m. 
:00 p.m, 
:00 p.m. 


:22 a.m. 
:00 p.m. 


00 p.m. 
00 p.m. 


:00 p.m. 
:00 p.m. 
:00 p.m. 


700 a.m. 
:00 a.m. 
:00 a.m. 
:00 a.m, 
:00 a.m. 
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Section 


(90,7) 
(914s) 
(92,0) 
(93:0) 
(9551) 
(95ss) 
9654 


9556 
(955s) 


9555 
97 cso) 
(98.0) 
(9961) 
(100,.) 
(101) es 
(101), 
(10245) 
(10256) 
(102,s) 
(10255) 


(102) 
(103;5) 


(104;1) 
(1057) 
(106;.) 
(1070) 
(108,.) 
(108) 
(08,5) 
(10974) 
(109;7) 
(110;s) 
(111,s) 
(11,5) 
(111,s) 
(111;s) 


(111,.) 
(12,5) 
(1125) 
114, 
(115.1) 
(116..) 
(117) s,s 
116.4 
(117) ss 
(117.;) 


(118.5) 
(122,,) 
(1235s) 
(12459) 
(125),01 
(125) 102 
(124502) 


(122,08) 
2510s 
(122,05) 
(121108) 
(122,00) 


TaBLeE 1.—Ocran Data—(Continued) 


Position 


North West 
latitude longitude 
Aug. 19, 1912 
35° 55/0 121° 2920 
36 60.5 121 34.7 
36 =«6.0 121 38.7 
36 12.2 121 46.0 
386 16.0 121 52.7 
36 23.0 121 55.5 
36 31.3 121 58.0 
36 38.3 121 57.0 
Aug. 20, 1912 
36 36.3 121 52.7 
36 44.0 121 55.0 
386 50.5 121 “57.0 
386 56.8 122 «3.2 
386 59.0 122 113 
of (48 122 17.0 
37 = «9.0 122 22.0 
387 16.0 122 25.9 
37 21.1 122 25.2 
37 28.9 122 30.0 
37 32.4 122 313 
7 40.0 122 31.3 
387 45.8 122, 31.7 
Aug. 23, 1912 
37 49.1 122 28.0 
37 50.5 122 37.0 
Aug. 24, 1912 
37 53.0 122 39.5 
37 56.5 122 46.0 
31 57.9 122 52.0 
37 58.5 122 56.7 
37 59.0 123 1.4 
38 7.3 122 58.0 
38 14.3 123 0.0 
38 17.7 123 4.1 
38 22.7 123° 6:9 
38 28.1 123 11.2 
38 30.5 123 14.8 
38 30.5 123 14.8 
38 30.5 123 14.8 
38 30.5 123 14.8 
Aug. 25, 1912 
38 30.5 123 14.8 
38 33.4 123 20.0 
38 35.7 123) 21.7 
38 42.2 123 28.3 
38 46.2 123 33.1 
388 50.0 123 38.2 
38 57.5 123 45.0 
39 (0.7 123 42.4 
39° 7.3 123 44.2 
39 13.6 123 47.3 
Aug. 26, 1912 
39 17.8 128 47.8 
40 6.9 124 9.1 
40 10.6 124 15.5 
40 15.0 124 21.8 
40 23.8 124 24.0 
40 28.6 124 26.5 
40 34.3 124 22.0 
Aug. 28, 1912 
40 48.0 124 10.0 
40 46.5 124 24.8 
40 44.0 124 10.0 
41 1.2 124 7.4 
41 5.5 124 11.0 


Depth 
in 
meters grade 


cooooO coco ooo SCoSooOSOSoCOoCSoOoOSo cooSoooSCSCSCSCSCSeSoSoSo Soe cocooococoooooooso coooeooeoo 


Specific gravity 


1915] 


Water 
sample 
number 


3690 
3691 
3692 
3693 
3694 
3695 


3696 
3697 
3698 
3699 
3700 
3701 
3702 
3703 
3704 
3705 
3706 


3707 
3708 
3709 
3710 
3711 
3712 


3713 
3714 
8715 
3716 
3717 
3718 
3719 
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TABLE 1.—OcEAN Data—(Continued) 
Specific gravity 
‘ Position Temper- 
Time Depth ature o° LESS waste 
of ; North West in ineenti- S 8 Ss Salinity 
day Section latitude longitude meters grade 4°0 17°5 4° 9/00 
Aug. 28, 1912 
11:00 a.m. (122), 41° 13/3 124° 78 QLD FB Saat acezscccyed Tetszeecee Wiceseea)'s ieee 
12:01 p.m. (121,42) 41 19.5 124 5.8 0 USES Mae) bakes) cio 
1:00 pm. (121.4) 41 28.5 124 5.0 0 ANG Gp eee 
2:00 p.m. (121,,;) 41 34.7 124 7.2 OA -eaae Ss Bei e> ys ois. 
3:00 p.m. (122,,7) 41 44.2 124 11.8 0 W5s4 ee) Redessst 
4:00 p.m. (122,,,) 41 44.0 124 11.0 0 DIR SE, Peeks «nian ies! | Geist 
Aug. 29, 1912 
7:00 a.m. (123)y, 41 50.5 124 15.0 0 Shy Peseceeets bg Weeciescce Geceetoey caste 
8:00 a.m. (123). 41 56.8 124 14.0 0 Dibeitt  cgectssees: © (Gebel. tees, seetsess 
9:00 a.m. (123.5,) 42 0.2 124 17.5 0 TR eens be eotee 
10:00 a.m. 125400 42 8.4 124 23:3 0 DA OUP hace cot. Peiesectece 
11:00am. 125,., 42 14.7 124 25.5 0 GQ wetace | rete t 
12:01 p.m. 125,>, 42 22.7 124 27.0 0 WDM eects, eENeee-  aideeses reeves 
1:00 p.m. 126, 42 28.0 124 30.0 0 NT gee. teas a ge nee eee 
2:00 p.m. 125, 42 35.6 124 25.3 0 UY pane eee eee 
3:00 p.m. 126,05 42 42.0 124 28.4 0 DLS Geen dasome tr cssesese 
3:15 p.m. 126,25 42 44.0 124 30.5 0 RO fe NES 
4:00 pm. 126,09 42 44.0 124 30.0 0 US SU ek eee | pe 
Aug. 30, 1912 
6:00 a.m. 126.5, 42 45.8 124 32.5 0 AAS ttnccucy @eeeiacn 
7:00 a.m. 127,39 42 50.7 124 36.0 0 Sl AG gp coe oe eee 
8:00a.m. 126,50 42 58.0 124 29.5 OR 2 Oe eee Se 
9:00am. 125,35 43 5.3 124 27.0 0 DOO ees) Resdeses 
10:00a.m. 125, 43 12.0 124 25.5 0 BU. GR neers eed 
11:00 a.m. 125j56 43 19.0 124 25.5 0 OID Sc eee as 
Sept. 4, 1912 
11:00 a.m. (123,57) 43 23.7 124 17.3 0 D5 oeeees,  Ssseed-ts 
12:01 p.m. (123,57) 43 23.7 124 17.3 0 WGS21 | oeeteceen  seeteee 
1:00 pm.. (123,3;;) 43 238.7 124 17.3 0 AOU eee «Ne Pd 
2:00 p.m 24456 43 21.2 124 20.0 0 149 eee | eke 
3:00 p.m. 126,5; 43 26.2 124 28.5 0 T5R2 LA alee 
4:00 pm. 123,59 43 33.5 124 15.5 0 WA Gh Meese istcsence 
5:00 p.m. 123,49 43 39.0 124 14.0 0 MATION Wenecateas, excess 
6:00 p.m. 12244 43 48.0 124 12.0 0 a age eee yee de 
Sept. 5, 1912 
4:00 a.m. 121 j56 45 0.0 124 4.0 0 DPASQI. \ccecsrs sceteeg,  teveeeesy  Uoeszewee 
Sept. 6, 1912 
9:00 a.m. (118,79) 46 11.5 123 51.0 0 ONS eas, Pot UNS 5 ee 
Sept. 7, 1912 
9:00am. (118) 46 11.5 123 51.0 0 58) © ese ees esd eect 
12:01 p.m. (118,75) 46 11.5 123 51.0 0 VOGT ciceee. SES eee Fae 
3:00 p.m. (118,75) 46 11.5 123) 5120 0 Seis: eo a) Perce Ree 
Sept. 8, 1912 
9:00am. (118) 46 11.5 123 51.0 0 ESP 6 oe 
Sept. 9, 1912 
11:00a.m. (129), 46 14.7 124 1.5 0 M5 isiB) sessccsseey eccesees, eeseees 
12:01 p.m Zhin 46 14.0 124 6.3 0 SRS) aces kes, Gate 
1:00pm. 121,,. 46 19.5 124 5.0 0 MOS, eekece s seecestees” Gesciecs 
2:00 p.m. 121). 46 23.0 125 5.0 0 ADRS ccseeiy ete eee) eee 
3:00 p.m. 121i. 46 29.5 124 5.0 0 a Se a Wc seer | fect e 
4:00 p.m. 121,,; 46 33. 124 70 0 WAR GL” eee eset eases 
5:00 p.m. 122,76 46 41.5 124 10.5 Qo gH4h2) eo e Neha estas 
6:00 p.m. 122, 46 45.0 124 10.0 0 VACA | aieces | Sovcecsue  ekedene | eeeesn 
Sept. 10, 1912 
4:00 a.m. 127,159 7 44.5 124 33.0 0 ANNO) Ml iyeeeecese witewnestgy qctoecessl Ul eoeeeeess 
6:00 a.m. 128, 47 55.0 124 41.0 0 ANS) pecs est  Wepceeccs, s eeemenet) 0 Saxevese 
7:00 a.m. 129,55 48 6.5 124 44.5 0 WAND) Wrsccoenc yy Wercnese ig) ) Ease), |) aeceees 
8:00am. 129, 48 11.5 124 46.5 0 Ay DER eesee qbececiesny geeensvesy |“ Spessce 
9:00am. 129.5; 48 15.0 124 43.6 0 SA ge OR rece | aseaeee 
10:00 a.m. 12945; 48 22.7 124 45.0 0 SD PM ep ceieeey  Rewesissrg  Neoasétas 
11:00am. 1271; 48 23.7 124 36.4 0 DS Deere ese veeieeesce | esetusee 
12:01 p.m. (1271.5) 48 22.5 124 36.0 0 UOT secre) qeceticcs,. Seadivts;  sesssece 
1:00 p.m. (1271.5) 48 22.5 124 36.0 0 SN ai Mecse oop) Eecees (ERS. | Jette 
Sept. 11, 1912 
4:00 a.m. (1276.5) 48 22.5 124 36.0 ()e SO cheers reser dieser ee ee 
6:00 a.m. 12945; 48 23.7 124 44.7 0 ORAS oe eee VE Rake 
7:00a.m. 1295; 48 17.0 124 47.0 De UA ee os) ene ee tke 


110 


Water 
sample 
number 


38747 
3748 
3749 
3750 
3751 
3752 
8753 
3754 
3755 
3756 
38757 
3758 
3759 
3760 


3761 
3762 
3763 
3764 
3765 
3766 
3767 
3768 
3769 
3770 
377 


3772 


3800 
3801 
3802 
3803 
3804 
8805 
3806 
3807 


DU WHO bo 


IQ Oe 


5 CO ~1 > 


0: 


11 


9 


Ce WHR 


700 a.m. 
:00 a.m. 
700 a.m. 
:00 a.m. 
:01 p.m. 
:00 p.m. 
200 p.m. 
:00 p.m. 
:00 p.m. 
:00 p.m. 
200 p.m. 
:00 p.m. 
:00 p.m. 
:59 p.m. 


700 a.m. 
700 a.m. 
200 a.m. 
:00 a.m. 
200 a.m. 
700 a.m. 
200 a.m. 
700 a.m. 
:01 p.m. 
:00 p.m. 
:00 p.m, 
:00 p.m. 
:00 p.m. 
700 p.m. 
:00 p.m. 


:00 a.m. 
700 a.m. 
:00 a.m. 
:00 a.m. 
:00 a.m. 
:00 a.m. 
:01 p.m. 
700 p.m. 
:00 p.m. 
:00 p.m. 
:00 p.m. 
:00 p.m. 
:00 p.m. 


:00 p.m. 
700 p.m, 
700 p.m. 
:00 p.m. 


700 a.m. 
:00 a.m, 
700 a.m, 
:00 a.m, 
700 a.m. 
00 a.m. 
700 a.m. 
201 p.m. 
:00 p.m. 
200 p.m. 
:00 p.m. 
:00 p.m. 
:00 p.m. 
3:00 p.m. 
:00 p.m. 
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Section 


130105 
129 i905 
128.5i01 
oR 
TPES 
125,55 
125 :s5 
124.03 
(121,50) 
(ies) 
(122) 15 
123170 
123.78 


2 
122,75 


120475 
120;65 
(120) 00.5 
120;65 
120:64 
120463 
(12056) 
(120,00) 
(120400) 
(120,57) 
(120.5y58) 
12155 
(121) sss 
(121) 2 
12150 


(124) 197 
126,55 


TABLE 1.—OcEAN Data—(Continued) 


Position 
North West 
latitude longitude 
Sept. 11, 1912 
48° 10/0 124° 49/2 
48 5.0 124 46.0 
47 55.7 124 42.5 
47 51.5 124 40.0 
47 46.0 124 33.0 
47 38.0 124 27.0 
47 27.0 124 25.0 
47 17.0 124 19.5 
47 9.0 124 6.0 
47 7.0 124 6.0 
EY 0) 124 11.5 
46 55.0 124 14.0 
46 50.0 124 14.0 
46 35.0 124 10.0 
Sept. 12, 1912 
46 10.0 124 3 
46 1.0 123 59.0 
45 52.5 124 0.5 
45 46.5 124 0.0 
45 40.0 123 59.0 
45 34.0 128 59.0 
45 26.5 124 0.0 
45 20.5 124 2.0 
45 13.0 124 1.0 
45 7.0 124 0.5 
45 2.0 124 2.5 
44 55.5 124 4.0 
44 49.0 124 6.5 
44 42.0 124 6.5 
44 31.0 124 7.0 
Sept. 13, 1912 
43 26.0 124 20.0 
43 4.5 124 30.0 
42 57.3 124 33.0 
42 40.5 124 32.0 
42 33.0 124 30.0 
42 25.5 124 33.0 
42 18.0 124 28.0 
42 10.5 124 25.0 
42 3.0 124 20.5 
41 57.0 124 17.0 
41 51.0 124 16.0 
41 45.0 124 11.0 
41 45.0 124 11.0 
Sept. 16, 1912 
40 45.0 124 16.0 
40 38.0 124 22.0 
40 31.0 124 26.0 
40 22.0 124 24.0 
Sept. 17, 1912 
39 34.6 123 49.0 
39 21.0 123 50.0 
39 14.3 123 48.0 
39 «7.5 123 44.0 
39 «60:7 123 44.0 
38 53.9 123 43.0 
38 47.1 123 37.0 
38 40.3 123 27.0 
38 33.5 123 21.0 
38 26.7 123 11.5 
38 19.9 123 «3.5 
38 13.1 123 0.0 
38 «6.3 123 0.0 
37 59.5 123 2.5 
37 «(53.0 122 45.0 


meters 


ature 


in centi: S—— S 


grade 


1425 
14.5 
14.4 
15.2 
16.4 
16.2 
16.2 
16.2 
16.2 
15.6 
15.6 
15.6 
15.5 
15.5 


14.0 
14.0 
14.5 
14.6 
14.4 
14.7 
14.8 
14.8 
14.9 
15.2 
15.2 
15.0 
14.8 
14.0 
14.0 


11.8 
12.0 
10.4 
12.0 
11.8 
12.8 
14.4 


Specific gravity 


0° 
4°0 


17°5 


17°5 


s 


t° 


4°0 


[ Vou. 15 


Salinity 
S °/o0 


1915] 


Water 
sample 
number 


3808 
3809 
3810 
3811 
3812 
3813 
3814 
3815 
3816 


3817 
3818 
3819 
3820 
3821 
3822 
3823 
3824 
3825 
3826 
3827 
3828 


3829 
3830 
3831 
3832 
3833 
3834 
3835 
3836 
3837 
3838 
3839 
3840 
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TABLE 1.—Ocrean Data—(Concluded) 
Specific gravity 
Position Temper- 
Time Depth ature (oe 17°5 t° 
of North West in ineenti- S Ss Ss Salinity 
day Section latitude longitude meters grade 4°0 17°5 4°0 S 9/00 


7:00 a.m. 
8:00 a.m, 
200 a.m, 
200 a.m, 
700 a.m. 
201 p.m. 
:00 p.m, 
:00 p.m. 
700 p.m. 
:00 p.m, 
:00 p.m, 
200 p.m. 


10 


7:00 a.m. 
8:00 a.m. 
9:00 a.m. 
:00 a.m, 
11:00 a.m. 
:01 p.m. 
1:00 p.m. 
2:00 p.m. 
3:00 p.m. 
4:00 p.m. 
5:00 p.m. 
6:00 p.m. 


9:00 a.m. 
:00 a.m, 
11:00 a.m. 
2:01 p.m. 
1:00 p.m. 
2:00 p.m. 
3:00 p.m. 
4:00 p.m. 
5:00 p.m. 


(100) 
98:9 


97 (50) 


Sept. 20, 1912 


of? 475 122° 3120 0 ESS ORMRw chore ce aecorceee) 2h ots eee 
37 40.0 122) (3105 0 TE ORD ere Weise, ese SERRE Se 
ot ae8L0 122 32.5 0 Dy Gite eetoot-, Weaaceca ey Aes eee 
37 26.0 122 29.0 0 5s eee cn ee eee ee 

37 19.0 122 26.0 0 ARTs Darien takes, ecccese 

37 12.0 122 26.0 0 NSIS G arertcat = Os ores we PR ne A oe 
or 5.0 122° 20:0 .0 DSS Giger soe Sho oae We eee 
86 57.0 122 12.0 0 12.9 

36 56.0 122 4.0 0 14.2 

Sept. 22, 1912 

386 34.0 122 0.0 0 13.0 

36 30.0 121 59.0 0 12.0 

36 26.7 121 57.5 0; 1322 

36 19.0 121 55.5 0 Hees 

36 13.0 121 50.0 0 12.2 

36 = =7.0 121 42.0 0 12.6 

36 1.0 12d S55 0 13.4 

35 55.0 121 30.0 0 eka) 

35 49.0 121 25.0 0 13.2 

35 43.0 121 21.0 (yay al 

30 37.0 121 14.0 0 133533 

35 31.0 121 7.0 0) 1470 

Sept. 23, 1912 

34 31.3 120 45.0 0 Ae Miers Bes eee ecrop yy miaaeeees 
34 28.0 120 32.5 0 eset Me. eae 
34 24.7 120 20.0 0 SA eee a er Se Bee 
O4 9205 120 7.4 0 16.0 

34 18.2 119 54.0 0 15.6 

34 15.0 119 42.0 0 aU Une eeeeeeeee BEeece eS pee Meese MRE 
34 13.5 119 36.5 0 MGSO), Breet) ei Dh eRe) asi 
34 12.0 119 31.0 0 16.4 

34 10.5 119 25.5 0 16.4 

34 9.0 119 20.0 0 GS meee ee eR eee | eee 
34 8.0 119 16.0 0 GAO gum en be a eee eee 
34 «6.0 119 10.0 0 US Sip eee, ge ee eg enone 
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EXPLANATION OF TABLE 2, PART A 


The observations of temperature and the determinations of specific 
gravity and salinity tabulated in this part were all made by Wm. 
T. Skilling, Professor of Physics and Physical Geography in the San 
Diego Normal School, by means of a salinometer purchased from 
Queen and Co., Philadelphia. The hydrometer was graduated to 
0.001 and the specific gravity was estimated to 0.0001. As the instru- 
ment was lost before being calibrated, and as the specific gravities 
were found to be systematically lower by approximately 0.0008 than 
those determined since 1908 relative to the same locations, they have 
been increased by this amount. This may, therefore, be regarded as 
a very crude calibration correction and, while the results are tabulated 
to 0.0001, the average error is doubtless three or four times as great. 
The results, in spite of the large error involved, clearly reveal the 
difference in seasonal variation in salinity between the bay and the 
ocean. 

First column.Water sample numbers entered with respect first to location, 
second to time. 

Second column.—Date. 

Third column.—Time when the sample was collected entered to the nearest 
minute. 

Fourth column.—Temperature in situ. 

Fifth, sixth, and seventh columns.—Specifie gravity of sample under atmo- 
spherie pressure, the 1.0 being omitted; for meaning of symbols see page 48. 


Eighth column.—Salinity per mille determined with a salinometer as described 


above. 
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TABLE 2.—DaTA RELATIVE TO SAN DIEGO Bay 
Part A—Preliminary Observations 
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Surface Observations made from Coronado Pier, 32° 40/4 N 117° 10!7 W 


Water 
sample 
number 


Bl 
B2 


w& 
a) 


soMlooMocHochochochoslooloeleelcoochociochechoxhesleelce] 
DMD HEE Eee eH ODMR 


DRO UODBAAUPWNHS 


Specific gravity 


Time Temperature 0° 1725 
of in Ss Ss Ss 

Date day centigrade 4°0 n Ay fs) 

1903 
June 28 12:35 p.m. OQ 428i. sex 
June 28 6:00 p.m. 20.5 Ges jee 
June 29 6:42 a.m. i 8 Pee ee 
June 29 1:10 p.m. ny (ee oe ce 
June 30 7:45 a.m. UO0= ce ee: 
June 30 2:00 p.m. Q0nte | eek Bee 
June 30 9:30 p.m. PAD GG} 9 | Sees etree 
July 1 8:18 a.m. 19.5 275 261 
July 1 3:00 p.m. 21.3 275 261 
July 1 11:00 p.m. 20.5 274 260 
July 2 9:00 a.m, AS US | eee ee 
July 2 4:15 p.m, FiiGis @ Ree sees 
July 2 9:30 p.m. 21.0 271 258 
July 3 10:20 a.m. Zope See SR 
July 5 6:00 p.m. 20.0 270 257 
July 6 1:20 p.m. DORA Ng” eres ete: 
July 6 7:30 p.m. 19.8 274 260 
July 7 3:00 p.m. 22 Oe teat.) | ae 
July 7 7:10 p.m. 21.4 276 262 
July 11 10:50 a.m, 18.0 271 258 
July 13 1:00 p.m. OZOm ) ese | See: 
July 13 6:00 p.m, WS ie vests, ce 
July 15 8:00 a.m. 19.5 Sol ae tree 
July 15 11:00 p.m. 20.5 270 257 
July 16 1:00 p.m. 2Us0m o Meeesis. ee 
July 18 4:00 p.m, Qi Kees ones 
July 20 1:30 p.m. QVA0 ees tek 
July 20 6:00 p.m, CHET | Aan 
July 21 9:30 a.m. DOH2e | weces 7 
July 21 2:30 p.m. DOOy 4 Qkee Sate 
July 22 8:40 a.m. IQR) Ses eee 
July 22 2:30 p.m. 22.5 274 260 
July 22 8:30 p.m. 18.6 273 259 
July 23 8:30 a.m. 18.2 272 259 
July 23 1:40 p.m. 20.2 275 261 
July 23 8:30 p.m. AG 271 258 
July 25 11:40 a.m. 20.0 273 259 
July 25 5:20 p.m. 21.5 272 259 
July 27 10 16.2 272 259 
July 27 alale 14.8 270 257 
July 28 @)E 16.0 269 256 
July 2 12: Ufeey | ores eee 
July 29 8: 15.9 268 255 
Juty 29 itp 18.5 269 256 
July 30 8:1: 16.5 269 256 
July 30 2: 19.4 271 258 
July 31 8:4! 18.2 271 258 
July 31 3: 21.0 270 257 
Aug. 1 9:5 19.6 274 260 
Aug. 1 4: 21.4 275 261 
Dee. 21 10:45 14.6 270 257 
Dee. 22 10: 14.8 269 256 
Dec. 23 11:1: 15.0 267 254 
Dee. 25 5: 15.1 269 256 
Dec. 26 3: 15.6 270 257 
Dee. 28 1:3: 15.5 270 257 
Dee. 29 11:2 14.7 270 257 
Dee. 31 2: 15.4 269 256 

1904 
Jan. 1 4: 15.5 269 256 
Jan. 2 3: 15.5 270 257 


te 


4°0 


Salinity 
8 9/00 
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TABLE 2.—DaTA RELATIVE TO San DieGo Bay—(Continued) 
Part A—Preliminary Observations 


Surface Observations made from Coronado Pier, 32° 404 N 117° 10!7 W 
Specific gravity 


Water Time Temperature 0° 17°5 t° 

sample of in b Ss Salinity 

number Date day centigrade 4°0 17°5 4°0 S$ °/o0 

1904 

B61 May 27 4:40 p.m. 2122 270 257 234 33.6 
B62 May 28 4:30 p.m. 20.8 269 256 234 33.5 
B63 June 2 11:00 a.m. 19.9 273 259 240 34.0 
B 64 June 4 4:40 p.m. 20.2 271 258 238 33.7 
B65 June 6 10:40 a.m. 19.4 271 258 240 33.7 
B 66 June 7 4:50 p.m. 21.2 270 257 234 33.6 
B 67 June 8 4:25 p.m. 21.6 272: 259 235 33.8 
B68 June 9 4:25 p.m. 22.0 271 258 233 33.7 
B69 June 10 4:30 p.m. 22.4 271 258 232 33.7 
B70 June 11 4:00 p.m. QUT | Ress be Ree EES 
B71 June 12 3:45 p.m. 22.5 271 258 231 33.7 
B72 June 14 4:45 p.m. 22/500) 9 ets eee ee Sener 
B73 June 15 4:15 p.m. 19.0 271 258 241 33.7 
B74 June 16 4:00 p.m. 19.8 275 261 243, 34.2 
B75 June 17 4:00 p.m. 18.0 269 256 241 33.5 
B76 June 18 4:25 p.m. 19.3 269 256 238 33.5 
Bi7 June 20 4:00 p.m. 19.5 269 256 237 33.5 
B78 June 21 4:00 p.m. 20.5 270 257 236 33.6 
B79 June 22 4:00 p.m. 18)-8) 269 256 237 33.5 
B80 June 23 4:15 p.m. 20.0 270 257 237 33.6 
B8l June 24 4:00 p.m. 20.2 272 259 239 33.8 
B 82 June 25 4:00 p.m. 20.9 274 260 239 34.1 
B83 June 27 4:00 p.m. 20.4 275 261 241 34.2 
B84 June 28 4:10 p.m. 20.5 274 260 240 34.1 
B85 June 29 4:00 p.m. 19.2 272 259 241 33.8 
B86 June 30 4:00 p.m. IY (roa ne oe OE arn 
B 87 July 1 4:00 p.m. LOR OW my) see) Jes eee eee 
B 8s July 2 4:00 p.m. 19.8 275 261 243 34.2 
B89 July 3 4:00 p.m. 19.5 273 259 241 34.0 
B90 July 4 5:50 p.m. 20.0 275 261 242 34.2 
B91 July 5 4:00 p.m. 20.5 272 259 238 33.8 
B92 July 6 4:10 p.m. 21.5 274 260 237 34.1 
B93 July 7 5:15 p.m. 21.5 274 260 237 34.1 
B94 July 8 4:40 p.m. O20. 8 “enan (Seal ee 9 ee 
B95 July 9 4:00 p.m. 20.01 4 Re. Se 
B96 July 10 4:00 p.m. 16.0 270 257 247 
B97 July 11 4:00 p.m. 17.0 274 260 249 
B98 July 12 4:00 p.m. 19.2 273 259 242 
B99 July 13 4:00 p.m. 20.0 272 259 239 
B 100 July 14 4:00 p.m. 21.0 275 261 239 
B101 July 17 4:00 p.m. 22:0) et RU ee 
B 102 July 18 4:00 p.m. 22.0 | see ee 
B 1038 July 19 4:20 p.m. 21.4 276 262 239 34.3 
B104 July 20 4:10 p.m. 21.0 273 259 237 34.0 
B105 July 21 4:20 p.m. 21.5 272 259 235 33.8 
B 106 July 22 4:15 p.m. 22.4 274 260 235 34.1 
B 107 July 23 4:10 p.m. 20.5 271 258 237 33.7 
B108 July 24 5:20 p.m. 20.5 274 260 240 34.1 
B 109 July 25 4:20 p.m. 21.2 271 258 235 33.7 
B110 July 26 4:20 p.m. 22.5 274 260 234 34.1 
Bll July 27 5:10 p.m. 23) Sith | Beal ay ees 
B112 July 29 5:25 p.m. 23.0 274 260 233 34.1 


Surface Observations made in Glorietta Bight, 32° 40/6 N, 117° 10'0 W 
1903 


B113 June 28 12:45 p.m. 23°29 289 275 244 36.0 
B114 June 28 6:00 p.m. 24.4 287 273 241 35.7 
B115 June 29 7:00 a.m. 22.6 285 271 245 35.5 
B116 June 29 1:30 p.m. 22.3 282 268 242 35.1 
B17 June 30 7:45 a.m. DOB ccd, |) RR eee eters 
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TABLE 2.—DatTa RELATIVE TO SAN Dreco Bay— (Continued) 


Part A—Preliminary Observations 


Surface Observations made in Glorietta Bight, 32° 40/6 N, 117° 10/0 W 
Specific gravity 


Water Time Temperature 0° 1725 t° 
sample of in s s 8 Salinity 
number Date day centigrade 4°0 17°5 4°0 S 9/00 
1903 

B118 June 30 2:00 p.m. 24°0 283 269 238 35.2 
B119 June 30 9:30 p.m, 23.5 284 270 241 35.3 
B 120 July 1 8:30 a.m 22.6 287 273 246 35.7 
B12] July 1 3:00 p.m, 23.4 289 275 246 36.0 
B122 July 1 11:00 p.m. 23.5 286 272 243 35.6 
B123 July 2 9:30 a.m. 23.2 280 266 236 34.8 
B124 July 2 4:30 p.m, 23.7 283 269 240 35.2 
B 125 July 2 9:30 p.m. 23.6 282 268 239 35.1 
B 126 July 3 10:20 a.m. 24.5 286 272 240 35.6 
B 127 July 3 5:30 p.m. 24.6 285 271 239 35.5 
B128 July 3 9:30 p.m. 24.0 281 267 236 35.0 
B129 July 4 8:00 a.m. 22.6 283 269 242 35.2 
B 130 July 5 1:00 p.m. 23.9 283 269 239 35.2 
B131 July 5 6:00 p.m. 24.9 280 266 232 34.8 
B132 July 6 1:30 p.m. 25.0 284 270 236 35.3 
B 133 July 6 7:30 p.m, 24.3 281 267 235 35.0 
B134 July 7 3:00 p.m. 25.0 285 271 237 35.5 
B 135 July 7 7:30 p.m, 24.8 283 269 236 35.2 
B 136 July 11 10:40 a.m. 25.3 284 270 235 3oLa 
B 137 July 13 1:00 p.m. 24.5 286 272 239 35.6 
B138 July 13 6:00 p.m. 26.7 286 272 233 35.6 
B 139 July 16 9:00 a.m. 204 ge Se ee ee ge 
B 140 July 16 2:20 p.m. 26.6 286 272 233 35.6 
B141 July 17 8:15 a.m. 25.8 286 272 235 35.6 
B 142 July 18 9:00 a.m. 26.0 284 270 233 35.3 
B143 July 18 4:15 p.m. 26.0 291 207 239 36.2 
B 144 July 20 2:15 p.m. 25.3 290 276 241 36.1 
B 145 July 20 6:15 p.m. 25.8 284 270 234 35.3 
B146 July 21 9:00 a.m. 24.0 288 274 243 35.8 
B 147 July 21 1:00 p.m. 24.4 288 274 241 35.8 
B148 July 22 8:30 a.m. 23.8 288 274 243 35.8 
B149 July 22 2:40 p.m. 26.3 288 274 236 35.8 
B 150 July 22 8:00 p.m. 25.4 285 271 236 35.5 
B151 July 23 9:00 a.m. 24.6 286 272 239 35.6 
B52 July 23 2:00 p.m. 25.7 290 276 240 36.1 
B 153 July 23 8:00 p.m. 25.4 285 271 236 35.5 
B 154 July 24 1:30 p.m. 26.0 284 270 233 35.3 
B155 July 25 11:20 a.m. 25.0 284 270 236 By) 
B 156 July 25 4:10 p.m, 26.5 285 271 232 35.5 
B 157 July 26 7:00 a.m. 24.0 285 271 240 35.5 
B 158 July 27 10:30 a.m, 23.8 282 268 238 35.1 
B 159 July 27 9:00 p.m. 24.0 281 267 236 35.0 
B 160 July 28 8:30 a.m. 23.0 282 268 240 35.1 
B161 July 28 1:00 p.m. 23.8 284 270 240 35.3 
B 162 July 29 9:10 a.m. 23.9 284 270 239 35.3 
B163 July 29 1:45 p.m. 23.3 278 274 236 34.6 
B 164 July 30 8:30 a.m. 22.7 282 268 241 35.1 
B 165 July 30 2:40 p.m. 23.5 279 265 236 34.7 
B 166 July 31 9:20 a.m. 22.8 283 269 242 35.2 
B 167 July 31 4:00 p.m. 24.0 280 266 235 34.8 
B168 Aug. 1 10:20 a.m. 22.9 286 272 244 35.6 
B 169 Aug. 1 4:50 p.m. 23.6 279 265 236 34.7 
B170 Dee. 19 10:45 a.m. 13.4 272 259 254 33.8 
Bl7l1 Dee. 21 10:15 a.m. 13.4 273 259 255 34.0 
B172 Dee. 22 9:50 a.m. TSO) Pee iia ae 
B173 Dec. 23 10:45 a.m. 13.9 272 259 253 33.8 
B174 Dee. 25 4:00 p.m. 13.5 274 260 256 24.1 
B175 Dec. 26 4:15 p.m. 13.3 274 260 257 34.1 
B176 Dee. 28 4:00 p.m. 14.2 276 262 257 34.3 
B77 Dee. 28 4:30 p.m. aCe Pee eas, 8 |i ey eee ee 
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TABLE 2.—DATA RELATIVE TO SAN DirEGo BAy—(Continued) 


Part A—Preliminary Observations 


[Vou 15 


Surface Observations made in Glorietta Bight, 32° 406 N, 117° 10!0 W 
Specific gravity 


Water 
sample 
number 


B178 
B179 


B180 
B181 
B182 
B 183 
B184 
B185 
B186 
B 187 
B188 
B189 
B190 
B191 
B 192 
B193 
B194 
B195 
B196 


Surface 


B197 
B198 
B199 
B 200 
B 201 
B 202 
B 203 
B 204 
B 205 
B 206 
B 207 
B 208 
B 209 
B 210 
B211 
B 212 
B 213 
B214 
B 215 
B 216 
B217 
B 218 
B 219 
B 220 
B 221 
B 222 
B 223 
B 224 
B 225 
B 226 
B 227 
B 228 
B 229 
B 230 
B 231 
B 232 
B 233 


June 10 


i 
doe 


H 


rar 
ee a ee a) 


Time 


0 
day 


:40 a.m. 
:25 p.m. 


40 p.m. 
00 p.m. 
00 p.m. 
:20 a.m. 
215 p.m. 
:00 a.m. 
725 p.m, 
:00 p.m. 
:00 p.m. 
700 p.m, 
715 p.m. 
725 p.m. 
:25 p.m. 
745 p.m. 
730 p.m. 
730 p.m. 
:35 p.m. 


ROW DIDWOWROCORONNWUOA 


Temperature 
in 
centigrade 


13°4 


14. 


14. 
24. 
23. 


5 


17°5 


17°95 


262 
261 


261 
271 
267 
267 
270 
270 
272 
269 
270 
272 
269 
268 
268 
270 
270 
269 
271 


Salinity 
8 %/o0 


34.3 
34.2 


34.2 
35.5 
35.0 


wo eo co oo OO 
HHT N 


e Observations made from Glorietta Boat-house, 32° 40!7 N, 117° 10!5 W 


1904 
June 20 
June 21 
June 21 
June 22 
June 22 
June 23 
June 23 
June 24 
June 24 
June 25 
June 25 
June 27 
June 27 
June 28 
June 28 
June 29 
June 29 
June 30 
June 30 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July § 
July 10 
July 10 
July 11 


OMMAAAIRHWE Wee 


wo} 


Oe Os Os Os ss i ee ae ad | 


700 a.m, 
:00 a.m. 
:00 p.m. 
:00 a.m, 
200 p.m. 
:00 a.m. 
200 p.m. 
:00 a.m, 
200 p.m. 
:00 a.m. 
:00 p.m. 
:00 a.m. 
:00 p.m, 
:00 a.m. 
200 p.m. 
:00 a.m. 
200 p.m. 
:00 a.m. 
:00 p.m. 
:00 a.m. 
:00 p.m. 
700 p.m. 
:00 a.m. 
:00 p.m. 
700 a.m. 
00 p.m. 
:00 a.m. 
00 p.m. 
700 a.m, 
00 p.m. 
700 a.m, 
00 p.m. 
:00 a.m, 
:00 p.m. 
:00 a.m, 
:00 p.m. 
:00 a.m. 


237 
22. 
24 


ASUSCWOANAUIRBVOUUNMNOMNWONODACOMOOCONCOSCOSCS 


8 
9 
2 
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TABLE 2.—DaTa RELATIVE TO SAN Dieco Bay—(Continued) 


Part A—Preliminary Observations 


Surface Observations made from Glorietta Boat-house, 32° 40!7 N, 117° 10/5 W 
Specific gravity 


Water Time Temperature 0° 
sample of in 8 
number Date day centigrade 4°20 

1904 

B 234 July 11 4:00 p.m. 25300 a eee 

B 235 July 12 7:00 a.m. 2B i.0) 8 eee 

B 236 July 12 4:00 p.m. 200) eee 

B 237 July 13 7:00 a.m. 23'\0) 9) Wieser 

B 238 July 13 4:00 p.m. 200) eee 

B 239 July 14 7:00 a.m. PRYAV) reser 

B 240 July 14 4:00 p.m. 240 Sse 

B 241 July 15 7:00 a.m. PRS sae 

B 242 July 17 7:00 a.m. 230) ses 

B 248 July 17 4:00 p.m. 2410 URES 

B 244 July 18 7:00 a.m. PB ee 

B 245 July 18 4:00 p.m. 2410 ee tase 

B 246 July 19 7:00 a.m. 23.050 oe 

B 247 July 19 4:00 p.m. 2300 Meee 

B 248 July 20 7:00 a.m. ONG rece 

B 249 July 20 4:00 p.m. 280 ea 

B 250 July 21 7:00 a.m. ote meme 

B251 July 21 4:00 p.m, PAF Neen 

B 252 July 22 7:00 a.m. PRE | cite 

B 253 July 22 4:00 p.m. 2010) es 

B 254 July 23 7:00 a.m. 24no0) ens 

B 255 July 23 4:00 p.m. PPT 6 sore 

B 256 July 24 7:00 a.m. poy es 

B 257 July 24 4:00 p.m. PoC) ceca 

B 258 July 25 7:00 a.m. 20) esses 

B 259 July 25 4:00 p.m. 20) Oe eee 

B 260 July 26 7:00 a.m. 200 meets 

B 261 July 26 4:00 p.m. Poa) cata 

B 262 July 27 7:00 a.m. PARI) cater 

B 263 July 27 4:00 p.m. Beh. eee 

B 264 July 28 7:00 a.m. PA) ieee 

B 265 July 29 7:00 a.m. 250 eee eee 

B 266 July 29 4:00 p.m. PAM crete 


Te}, 


Salinity 
S °/o0 


Surface Observations made from National City Pier, 32° 40/0 N, 117° 7:0 W 


1903 
B 267 July 2 4:00 p.m. 2323 291 
B 268 July 3 5:00 p.m. 24.2 293 
B 269 July 4 8:00 a.m. 23.9 289 
B 270 July 4 6:45 p.m. 24.5 294 
B 271 July 5 4:45 p.m. 25.0 293, 
B 272 July 7 2:30 p.m. 25.5 296 
B 273 July 8 9:30 a.m. 24.5 295 
B 274 July 8 10:00 a.m. 24.0 293 
B 275 July 9 10:15 a.m. 24.5 291 
B 276 July 12 11:35 a.m. 25.0 289 
B277 July 16 1:00 p.m. 25.5 293 
B 278 July 18 9:45 a.m. 25.0 295 
B 279 July 19 6:00 p.m. 26.0 294 
B 280 July 22 9:30 a.m. 25.0 293 


bo bo bo bo pO 


“o~-1-1 
eouoy 


248 
247 
244 
247 
245 
246 
248 
247 
244 
241 
243 
246 
242 
245 


36.2 
36.5 
36.0 
36.6 
36.5 
36.8 
36.7 
36.5 
36.2 
36.0 
36.5 
36.7 
36.6 
36.5 


Surface Observations made in mid-channel near the Coronado Ferry Slip, 


32° 42°17 N, 117° 10/33 W 


1903 
B 281 Dee. 21 12:30 p.m. 14°8 269 
B 282 Dee. 22 9:25 a.m. 14.5 270 
B 283 Dee. 22 12:01 p.m 15.0 270 
B 284 Dee. 23 10:10 a.m. 14.6 271 
B 285 Dee. 23 12:01 p.m. 14.8 268 


256 
257 
257 
258 
255 


249 
250 
249 
251 
248 
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TABLE 2.—DaTA RELATIVE TO SAN DiEGo Bay—(Continued) 


Part A—Preliminary Observations 


Surface Observations made in mid-channel near the Coronado Ferry Slip, 
32° 42°17 N, 117° 10!33 W 


Specifie gravity 


Water Time Temperature o° 17°5 t° 

sample of in 8 Ss s Salinity 

number Date day centigrade 4°0 ally (i=) 4°0 S °/o0 
B 286 Dee. 25 3:30 p.m. 1471 270 257 251 33.6 
B 287 Dec. 26 3:50 p.m. 14.6 271 258 251 Bil 
B 288 Dee. 28 12:01 p.m. Nee Y/ 272 259 254 33.8 
B 289 Dee. 29 11:00 a.m. 13/55 273 259 255 34.0 
B 290 Dee. 29 12:15 p.m. 13.6 273 259 255 34.0 
B 291 Dec. 31 1:45 p.m. TBS EES pe er pees 
B 292 Dee. 31 3:40 p.m. 13.6 272 259 254 33.8 


Surface Observations made from the Coronado Ferry Slip, 32° 4179 N, 117° 10/3 W 


1904 
B 293 June 21 4:25 p.m. OO agement cineey yee 
B 294 June 22 10:30 a.m. BVO) Gates Gee | cate 
B 295 June 23 6:00 p.m. VOTE wee = UD ee 
B 296 June 24 12:01 p.m. O22 Beem | “RS Peat Gee 
B 297 June 27 2:15 p.m. DiDs a Sy HE = ay meres 
B 298 June 29 3:15 p.m. 22/0) aes gate Bee 
B 299 June 30 11:40 a.m. 20a ee EEE eee 
B 300 July 1 4:50 p.m, PAF (ee ee Ei Reh TD To 
B 301 July 2 4:30 p.m, O20) wee oR ee 
B 302 July 3 4:40 p.m. QU0! se kee ee 
B 303 July «5 4:30 p.m. PP ase Gener pene 
B 304 July 6 4:30 p.m. 23.05 ees etn cee 
B 305 July 7 4:30 p.m. 22.0) a Seay Gea eae 
B 306 July 8 4:30 p.m. 2SrO} lee Veer | eens esos: 
B 307 July 9 4:30 p.m. 230) | eee) ee es 
B 308 July 10 4:30 p.m. ABs Nes nkegase pastes 
B 309 July 11 4:30 p.m. DOD oy gcse, | A Tiere 
B310 July 12 4:30 p.m. 20 eke 9 en ee 
B3ll July 13 4:30 p.m. PAARL MRT eaN ety © Bete 
B312 July 14 4:30 p.m. 200) geteey | MESS greene 
B313 July 17 4:30 p.m. CAA ANE ess Niacin a Baten 
B314 July 19 4:30 p.m. PPAR Ree | eostan 
B315 July 21 4:30 p.m. 220: vse | Se eee 
B 316 July 23 4:30 p.m. 230) ose bees (Re eee 
B3l7 July 25 4:30 p.m. O28 .. ew © aeikkt) » eee pees 
B318 July 27 4:30 p.m. 23'50e > Hee eee, alee, eee ees 
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EXPLANATION OF TABLE 2, PART B 


On August 30, 1912, a series of temperature and salinity observa- 
tions was commenced for the purpose of determining the relation 
between the seasonal variation in San Diego Bay and in the ocean. 
The bay observations were, for the most part, made in Glorietta Bight 
where the influence of the ocean is least, and the ocean observations 
were made from Coronado Pier which, while being only about half a 
mile west of Glorietta Bight, is scarcely, if at all, contaminated by 
bay water because of a jetty which, being located at the mouth of the 
bay about three miles west of Coronado Pier, directs the outgoing 
tides to the south. In addition, bay samples taken for other special 
purposes are tabulated in this part. 

First column.—Water sample numbers entered with respect first to location, 
second to time. 

Second column.—Date. 


Third column.—Time when the sample was collected entered to the nearest 
minute. 


Fourth column.—Tide; falling, rising, high, and low tides being indicated by 
the letters F, R, H, and L. 


Fifth column.—Depth entered to the nearest 0.1 meter. 

Sixth column.—Temperature in situ. 

Seventh, eighth, and ninth columns.—Specifie gravity of sample under atmo- 
spheric pressure, the 1.0 being omitted; for meaning of symbols see page 48. 

Tenth column.—Salinity per mille determined from pyenometer measurements 
(see p. 28). 
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TABLE 2.—DatTa RELATIVE TO SAN DrEGO Bay—(Continued) 
Part B—Special Bay Data 


Observations made from Coronado Pier, 32° 40/4 N, 117° 10!7 W 


Tem- Specific gravity 
perature 
Water Time Depth in 0° 17°5 te 
sample of in centi- SS SS) ‘ Salinity 
number Date day Tide meters grade 4°0 17°5 4°0 S °/o0 
1912 
B 319 Sept. 7 11:45 a.m. F 0 19°2 2714 2580 2406 33.77 
B 320 Sept. 14 2:45pm. F 0 18.6 2715 2581 2422 33.78 
B 321 Sept. 21 8:00am. F 0 19.2 2719 2585 2411 33.83 
B 322 Oct. 5 2:45 p.m. R 0 17.2 2710 2671 2451 33.72 
B 323 Oct. 12 9:45 a.m. H 0 18.0 2723 2589 2444 33.89 
B324* Oct. 15 VPRO EN tee 0 7.5 2713 2579 2447 33.76 
B325* Oct. 15 8:00sasms == 10:2 17.6 2720 2586 2452 33.85 
B326* Oct. 15 8:05 a.m. = 0 17.5 2710 2576 2444 33.72 
B 327 Oct. 19 11:00am. F 0 17.8 2704 2571 2431 33.65 
B328* Oct. 20 S20 ams ee Ole 18.2 2711 2577 2428 33.74 
B329* Oct. 20 8:30 a.m. 0 18.1 2720 2586 2440 33.85 
B330* Oct. 20 8:40 a.m. 0 18.2 2714 2580 2431 33.77 
B 331 Oct. 27 11:50a.m. ii 0 17.6 2715 2581 2447 33.78 
B 332 Nov. 3 1:15pm. F 0 15.2 2688 2555 2477 33.45 
B 333 Nov. 11 2:00pm. F 0 16.4 2711 2577 2471 33.73 
B 334 Nov. 18 12:10 p.m. H 0 14.8 2706 2573 2502 33.68 
B 335 Nov. 24 11:15am. F 0 14.9 2690 2557 2481 33.47 
B 336 Dee. 8 11:30am. F 0 13.8 2703 2570 2520 33.64 
B 337 Dee. 15 11:00am. HE 0 13.4 2695 2562 2520 33.54 
B338 Dee. 22 11:30am. F 0 12.6 2687 2554 2529 33.44 
B 339 Dee. 29 12:30pm. H 0 12.2 2691 2558 2541 33.49 


* Supplementary observations made at La Jolla (32° 512 N, 117° 17/5 W) to 
compare the effects of desert winds blowing from Oct. 12 to Oct. 16. 


Observations made in Glorietta Bight, 32° 40/6 N, 117° 10!0 W 
1912 


B340 Aug. 30 1:45pm. H 0 23°22 2830 2691 2407 35.22 
B341 Sept. 7 11:25am. F 0 21.2 2829 2690 2462 35.20 
B342 Sept.14 2:30pm. F 0 22.6 2800 2662 2460 34.84 
B343 Sept.21 7:45am. .... 0 23.2 2806 2668 2385 34.92 
B344 Oct. 5 2:30pm. R 0 19.0 2792 2654 2485 34.74 
B345¢ Oct. 12 9:25am. H 0 18.6 2794 2656 2497 34.77 
B 3467 «Oct. 19 10:50am. F 0 19.8 2809 2670 2481 34.96 
B3477 Oct. 27 12:05pm. —. 0 19.0 2803 2665 2496 34.88 
B348 Nov. 3 1:30pm. F 0 16.0 2800 2662 2565 34.84 
B349 Nov.11 2:20pm. F 0 17.2 2730 2595 2470 33.97 
B350 Nov. 18 12:30p.m. 0 14.7 2799 2661 2593 34.84 
B351 Nov. 24 11:30am. .... 0 15.2 2787 2649 2577 34.68 
B352t Dee. 2 12:01pm. H 0 14.8 2728 2593 2522 33.95 
B3538 Dec. 8 12:01pm. F 0 13.7 2733 2598 2551 34.01 
B354 Dee. 15 11:20am. H 0 13.2 2755 2619 2582 34.28 
B355 Dee. 22 11:45am. F 0 Wet wel poe EE 
B356 Dec. 29 12:45pm. H 0 11.2 2752 2616 2617 34.24 


+ Compare with water samples B 323 to B 331. 
t+ Taken at Coronado Ferry Slip (32° 41/9 N, 117° 10/3 W). 


Observations made off National City Pier, 32° 400 N, 117° 7:0 W 
1908 


B357 July 14 1:15 p.m R 0 2729 2928 2785 2359 36.44 
B358 July 14 2:15pm R 0 27.4 2934 2791 2378 36.52 
B359 July 14 3:15p.m R 0 26.9 2902 2759 2363 36.12 
B360 July 14 4:15 p.m R 0 26.4 2924 2781 2400 36.40 
B361 July 14 5:45p.m H 0 25.2 2891 2748 2404 35.97 


Observations made to Determine Tidal Effects, 32° 431 N, 117° 11'4 W 


1911 
B362 May 7 11:45am. L 0 17°5 2755 2619 2485 34.28 
B363 May 7 6:25pm. H 0 a ah 2761 2625 2488 34.36 
B364 May 8 12:25pm. L 0 17.5 2739 2604 2472 34.09 
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TABLE 2.—DaTA RELATIVE TO San Dreco Bay—(Continued) 
Part B—Special Bay Data 


Observations made to Determine Tidal Effects, 32° 431 N, 117° 1114 W 


Tem- Specific gravity 
perature 
Water Time Depth in 0° Le 5e ate 
sample of in centi- 8 Salinity 
number Date day Tide meters grade 4°0 UG ARGS 4°0 8 %/o00 
1911 
B 365 May 8 750 p.m, H 0 17°8 2765 2629 2490 34.41 
B 366 May 9 :10 p.m, L 0 7.4 2740 2605 2474 34.10 
B 367 May 9 :20 p.m. H 0 17.2 2742 2607 2483 34.12 
B 368 May 10 :40 p.m. L 0 L7.6 2754 2618 2484 34.27 
B369 May 10 :-45p.m. HH 0 18.5 2750 2614 2457 34.22 
B 370 May 11 740 a.m. WH 18.1 2756 2620 2473 34.30 
B371 May 11 205 p.m, L 17.4 2724 2589 2459 33.90 
B 372 May 12 :20 a.m. H 17.5 2743 2608 2475 34.14 
B 373 May 12 :25 p.m. L 18.9 2756 2620 2453 34.30 
B 374 May 13 10:00 a.m. H 18.4 2749 2613 2459 34.21 
B 375 May 13 245 p.m. L TES: 2766 2630 2489 34.42 
B 376 May 14 10:40 a.m. H 17.8 2777 2641 2502 34.57 
B 377 May 14 :00 p.m. L 17.6 2758 2622 2487 34.32 
B378 May 15 00am. L 18.1 2754 2618 2471 34.27 
B 379 May 15 :00 p.m, I 18.0 2759 2623 2479 84.34 
B 380 May 16 200 a.m. 18.5 2758 2622 2465 34.32 


= 
wn 
bo 

ss) 
a 


2639 2490 34.55 
2762 2626 2466 34.37 
2642 2475 34.58 
OT 2759 2623 2448 34.34 
18.6 2783 2646 2476 34.63 
9.6 2778 2641 2456 34.57 
aleyeal 2767 2631 2459 34.43 
9 2783 2645 2453 34.63 
2 2773 2636 =. 2461 34.51 
9 2793 2655 2488 34.76 
7 2765 2629 2440 34.41 
8 2768 2631 2440 34.45 
6 2745 2610 2424 34.16 
20.0 2761 2625 2430 34.36 
4 
ts} 
9 


B38l May 16 
B382 May 17 
B383 May 17 
B384 May 18 
B385 May 18 
B386 May 19 
B387 May 19 
B388 May 20 
B389 May 20 
B390 May 21 
B391 May 21 
B392 May 22 
B393 May 22 
B394 May 23 
B395 May 23 
B396 May 24 
B397 May 24 
B398 May 25 
B399 May 25 
B400 May 26 
B401 May 26 


:00 p.m. 
730 a.m. 
:00 p.m. 
700 a.m. 
00 p.m. 
730 a.m, 
730 p.m. 
740 a.m. 
40 p.m. 
740 a.m. 
00 p.m. 
30 a.m. 
7:25 p.m. 
730 a.m. 
:00 p.m. 
210 p.m. 
:30 p.m. 
:00 p.m. 
:00 p.m. 
730 p.m. 
:40 p.m. 


i 
i?) 
olor} 
~) 
co | 
ba | 


ee 


2768 2631 2451 34.45 
2754 2618 2426 34.27 
2752 2616 2449 34,25 
Se 2758 2622 — ........ 34.32 

9 2752 2616 2449 34.25 
18.7 2755 2619 2458 34.29 

2 2741 2606 2456 34.11 


H 
TEAM ANWARHWUWONOPDWENPAWANAHAWONONDNANAHAHG 


Ba RS Sa eS iS eS a ie ee 
MN a 
5 


lao] 
onl 


Observations made in the Mouth of False Bay, 32° 45/3 N, 117° 15!0 W 
1910 


B402 July 20  2:00p.m. 0.2 28°8 2728 2593 2142 33.95 
B403 July 20 2:05 p.m. 0.5 26.8 2719 2585 2198 33.84 
B404 July 20 2:10 p.m. 0.5 29.1 2745 2610 2150 34.16 
B405 July 20 2:15p.m. 0.7 29.4 2802 2664 2194 34.88 
B406 July 20 2:20 p.m. 0.3 31.4 2749 2613 2084 34.21 
B407 July 20 2:25 p.m. 1.0 26.4 2727 2592 2216 33.94 
B408 July 20 2:30 p.m. 0.4 25.2 2720 2586 2243 33.85 
B409 July 20 2:35 p.m. 0.7 27.0 2724 2589 2196 33.90 
B410 July 20 2:40 p.m. 0.7 26.4 2719 2585 2209 33.84 
B411 July 20 2:45p.m. 0.7 25.9 2725 2590 2226 33.91 
B412 July 20 2:50p.m. 0.3 22.3 2714 2580 2323 33.78 
B413* July 20 3:55pm. .... 0 29.0 2853 2712 2256 35.51 
B414* July 20 4:00pm... 0 29.0 2856 2715 2257 35.55 


* Taken at the east end of False Bay (32° 47/5 N, 117° 125 W). 
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EXPLANATION OF TABLE 2, PART C 


This part includes all the miscellaneous observations made in San 
Diego Bay which have only an indirect bearing upon the special 
investigations tabulated in parts A and B, or upon the ocean work. 


First column.—Water sample numbers entered in chronological order irrespec- 
tive of location. 

Second column.—Time when the sample was collected entered to the nearest 
minute. 

Third and fourth columns.—Latitude and longitude entered to the nearest 0/01. 

Fifth column.—Depth from which the sample was taken entered to the 
nearest meter. 

Sixth column.—Temperature in situ. 

Seventh, eighth, and ninth columns.—Specifie gravity of sample under atmos- 
pherie pressure, the 1.0 being omitted; for meaning of symbols see page 48. 

Tenth column.—Salinity per mille determined from pyenometer measurements 
(see p. 28) unless followed by the letter ec, in which case Mohr’s titrimetric 
method was used (see p. 32). 
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TABLE 2.—Data RELATIVE TO SAN Diego Bay—(Continued) 


Part C—Miscellaneous Bay Data 


Tem- 
Position perature 
Water Time Depth in Oe 

sample of North West in centi- Ss 
number day latitude longitude meters grade 4°0 

July 18, 1908 
B 415 8:30 a.m, 32° 42/60 117° 10/90 0 20°8 2789 
B 416 9:00 a.m. 32 42.17 alalyé “allo.e%} 0 20.0 2737 
B 417 10:30 a.m. 32 40.77 117 = 10.50 0 2493)" lessee 
B 418 12:45 p.m. 32 42.60 117 + 10.90 0 18.0 2735 

July 17, 1909 
B 419 8:05 a.m. 32 42.60 117 =+10.70 0 20.8 2759 
B 420 8:12 a.m. 32 42.45 117 +10.50 0 21.5 2771 
B 421 8:22 a.m. 32 42.40 117: «10.35 0 21.4 2780 
B 422 8:32 a.m. 32 42.17 LL 0233 0 20.8 2757 
B 423 8:42 a.m. 32 41.85 117 10.15 0 22.3 2800 
B 424 10:10 a.m, 32 40.77 De 110250 0 23.6 2869 
B 425 12:10 p.m. 32 40.60 117 10.00 0 24.3 2847 

July 21, 1909 
B 426* 8:54 a.m. 32 47.28 117 15.00 0 24.6 2804 
B 427 9:15 a.m. 32 46.97 117 14.68 0 24.4 2808 
B 425 9:50 a.m, 32 46.62 117 ‘14.34 0 24.8 2803 
B 429 10:16 a.m. 32 46.63 117 14.00 0 24.0 2786 
B 430 10:50 a.m, 32 47.28 Vi L398 0 24.4 2809 
B 431 11:22 a.m. 32 47.02 117 «(13.74 0 23.5 2770 
B 432 11:37 a.m. 32 46.60 I 13:36 0 22.2 2743 
B 433 12:35 p.m, 32 46.46 DT 3 14: 0 28.8 2855 
B 434 12:50 p.m. 32 46.50 17, 113.56 0 25.6 2776 
B 435 1:13 p.m. 32 46.56 117 13.78 0 20.4 2719 
B 436 3:10 p.m. 32 47.28 117 15.00 0 25.6 2805 

* Water samples B 426 to B436 taken in False Bay. 

July 9, 1910 
B 4387 9:15 a.m. 32 42.46 117 10.48 0 20.6 2774 
B 4388 9:25 a.m. 32 42.35 117 10.32 0 20.6 2765 
B 439 9:30 a.m. 2 42.19 LT) OED 0 20.4 2778 
B 440 9:36 a.m, 32 42.09 117 ~(10.13 0 20.0 2760 
B 441 9:42 a.m. 32 41.98 i TONS: 0 19.8 2742 
B 442 9:50 a.m, 32 41.92 117 10.26 0 20.2 2776 
B 443 10:02 a.m, 32 41.90 117 «=+10.04 0 19.6 2763 
‘'B 444 10:12 a.m. 32 41.70 117: 9.94 0 20.6 2794 
B 445 10:16 a.m, 32 41.45 17 9:90 0 22.6 2795 
B 446 10:23 a.m. 32 41.00 117 9.88 0 22.5 
B 447 10:50 a.m. 32 40.56 117 10.00 0 23.3 
B 448 2:45 p.m. 32 40.77 117 «(10.50 0 25.2 
B 449 3:00 p.m. 32 40.53 117 10.00 0 24.6 
B 450 3:15 p.m. 32 41.08 117) 9.84 0 22.4 
B 451 3:35 p.m, 32 41.73 117 +9.90 0 21.1 
B 452 3:50 p.m. 32 41.97 LT 9:94 0 20.6 
B 453 4:20 p.m. 32 42.46 117 10.48 0 20.9 

July 16, 1910 
B 454 eeiepste 32 42.08 117 13.82 0 18.3 
B 455 7:25 p.m. 32 42.53 117 18.30 0 15.4 
B 456 7:30 p.m. 32 42.77 eT eS 0 15.5 
B 457 7:35 p.m, 32 42.83 117 12.32 0 LD io 0 eaeeeres 
B 458 7:40 p.m. 32 42.78 117 11.70 0 19.6 2753 

April 27, 1912 
B 459 32 39.30 WAT 13:95 if 14.15 2712 
B 460 32 39.30 117 13.95 0 14.1 2705 
B 461 32 40.30 117 13.80 7 14.4 2709 
B 462 32 40.30 117 13.80 0 14.5 2710 
B 463 32 41.10 117 13.90 ff 14.55 2779 
B 464 32 41.10 GLE peslS29.0 0 14.8 2741 
B 465 32 42.00 117 +14.10 if 15.35 2722 
B 466 32 42.00 ey 40 0 15.3 2713 
B 467 32 42.60 eto) uf 15.25 2716 
B 468 32 42.60 ilali( alB}5y55 0 15.7 2716 
B 469 32 42.95 117 12.90 7 15.85 2726 
B 470 32 42.95 117 12.90 0 15.9 2722 


17°5 


17°5 


2651 
2602 


2600 


2623 
2632 
2643 
2621 
2662 
2727 


2706 


2666 
2669 
2665 
2648 
2670 
2633 
2608 
2745 
2639 
2585 


2667 


2637 
2629 
2641 
2624 
2607 
2639 
2627 
2656 
2682 


2683 


Specific gravity 


2342 
2351 
2342 
2354 
2261 
2283 
2380 
2310 


123 


Salinity 
8 9/00 


34.90 
34.95 
34.89 
34.68 
34.96 
34.47 
34.14 
34.55 
33.84 
34.91 


34.52¢ 
34.41 
34.57 
34.35 
34.12 ¢ 
34.55 e 
34.39 
B4.77 
34.79 
39.12 ¢ 
35.42 
35.69 
35.50¢ 
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Water 
sample 
number 


B 487 
B 488 
B 489 
B 490 
B 491 


B 492 
B 493 
B 494 
B 495 
B 496 


TABLE 2.—DATA RELATIVE TO SAN DiEGo Bay—(Concluded) 


:40 a.m. 
740 a.m. 
:55 a.m, 
155 a.m. 
:00 a.m. 
700 a.m. 
215 a.m. 
:15 a.m. 
735 a.m. 
235 a.m. 
:50 a.m. 
:50 a.m. 


:00 p.m. 
:00 p.m. 
:00 p.m. 
:10 p.m. 
:05 p.m. 


:01 a.m. 
:00 a.m. 
:05 a.m. 
:05 a.m. 
:10 a.m. 


Part C—Miscellaneous Bay Data 


Position 
Depth 
North West in 
latitude longitude meters 
April 27, 1912 
32° 42°95 aba ef Ua 53 7 
32 42.95 W17 11.75 0 
32 42.40 117 10.60 Uf 
32 4240 117 10.60 0 
32 42.00 117 +10.00 if 
32 42.00 117 10.00 0 
32 41.60 117_—s 8.90 a 
32 41.60 117 =—8.90 0 
32 40.90 7 68.30 if 
32 40.90 117~— 8.30 0 
32 40.25 U7 WSO 7 
32 40.25 117_—s 7.50 0 
32 39.90 117~—s 7.40 3 
32 39.90 117 7.40 0 
32 39.20 ily Yesi0) 6 
32 39.20 117 7.30 0 
August 4, 1912 
32 42.4 117 ‘10.6 0 
32 42.4 117 10.6 0 
32 42.4 wale aI} 0 
32 42.4 117 10.6 0 
32 42.4 Li ONG 0 
August 5, 1912 
32 42.4 LOG 0 
32 42.4 117 10.6 0 
32 42.4 117 10.6 0 
32 42.4 117 10.6 0 
32 42.4 117 10.6 0 


Tem- 


perature 
in 


centi- 
grade 


16° 
16.§ 
alii 
ill 
Wie 
ily/- 
17. 
ifs 
16. 
18. 
Ufc 
18. 
17. 
18. 
18. 
18. 


21. 
21. 
21. 
20. 
20. 


20. 
21. 
20. 
20. 
20. 


95 


oO 


ou 


ot oO 


NTAIAMIMNUMNUNSUOP WO 
oO C Oo C 


NFOrRDOD DADO H 
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Specific gravity 


17°5 


1725 


2587 
2587 
2600 
2594 
2616 
2598 
2605 
2603 
2640 
2595 
2642 
2595 
2628 


t° 


[ Vou. 15 


Salinity 
9/00 


33.86 
33.86 
34.04 
33.96 
34.25 
34.01 
34.10 
34.07 
34.56 
33.97 
34.58 
33,97 
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EXPLANATION OF TABLE 3 

In the fall of 1908 a Fox apparatus (see Fox, 1905) for deter- 
mining the gaseous content of sea water was procured and, in 1911, 
Mr. H. C. Burbridge succeeded in measuring the carbon dioxide, 
nitrogen, and oxygen dissolved in a selected series of samples. How- 
ever, considerable difficulty was experienced mainly because of the 
absence of a supply of gas for fuel, and, as it is almost necessary both 
for operating and repairing the apparatus, the systematic analysis of 
gas content was not undertaken. While the few results obtained are 
tabulated, as usual, to the nearest 0.01 ¢.c., the condition under which 
the analyses were made was so unsatisfactory that the error is probably 
greater than this would indicate. 

First column.—Water sample numbers entered in chronological order; for 
information relative to date, time, latitude, longitude, temperature in situ, 
specific gravity, and salinity refer to the same water sample numbers entered 
in Table 1. 

Second column.—Depth from which the sample was collected entered to the 
nearest meter. 

Third column.—Amount of carbon di-oxide per kilogram of the sample 
measured in cubie centimeters at 0° C. under 760 millimeters pressure. 

Fourth column.—Amount of nitrogen per kilogram of the sample measured 
as stated above. 

Fifth column.—Amount of oxygen per kilogram of the sample measured as 


stated above. 
TABLE 3.—GAS CONTENT 


Water-sample Depth in co, N ie) 
number meters e.c.perkg.  c.c. per kg. c.c. per kg. 
1898 18 32.63 6.91 2.66 
1899 6 28.51 6.86 2.52 
1901 §2 39.28 10.29 2.22 
1903 11 34.85 8.38 3.18 
1904 37 38.70 12.99 3.98 
1905 16 29.86 6.03 ppalys 
1906 9 33.80 8.65 3.21 
1908 137 45.54 12.05 1.55 
1909 92 36.47 9.11 ieie} 
1910 13 35.10 8.42 3.88 
1912 110 8.43 1.60 
1913 73 10.02 1.45 
1914 27 9.63 3.72 
1915 82 10.96 2.41 
1916 55 36.34 10.16 2.35 
1917 7 28.71 3.00 
2016 137 41.03 1.73 
2017 92 41.66 1.60 
2018 118} 41.32 4.43 
2019 110 1.48 
2020 73 2.03 
2023 55 34.02 1.61 
2024 7 35.93 3.23 
2027 46 38.50 3.17 
2029 6 36.07 On 
2031 64 38.23 2.30 
20382 18 38.13 4.17 
2033 37 38.43 3.60 
2034 16 33.12 2.57 
2035 9 33.67 3.06 
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EXPLANATION OF TABLE 4 


All the soundings entered in this table were made with the Thomp- 
son sounding machine (see p. 9) unless otherwise stated in the table. 
Only those are given whose error is known to be within two per cent 
of the depth. 


First column.—Number of sounding entered in chronological order. 

Second column.—Date. 

Third column.—Time when the lead struck bottom entered to the nearest 
minute; this enables comparison with collections made at nearly the same time 
(see Appendix IIT). 

Fourth column.—Section; for explanation see page 46. 

Fifth and sixth columns.—Latitude and longitude; for error see pages 18 and 45. 

Seventh column.—Depth of bottom entered to the nearest meter above 300 
and to the nearest five below that depth. 

Eighth column.—Character of bottom denoted by the abbreviations adopted 
by the United States Coast and Geodetic Survey; they are explained in 
Appendix IV. 


HW 
ROO ONS UP be 


rar 
bo 


Hee 
Cle we 


— 
at 


RH 
Role 2) 


June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 


:30 a.m. 
55 p.m. 
750 a.m. 
:07 a.m. 
155 a.m. 
:00 a.m. 
255 a.m. 
:05 p.m. 
:00 a.m. 
:40 a.m. 


12 


= 
SOMDWHHNWDHOMDDAOAAOWwW1W WH 


H 


:15 a.m. 
730 a.m. 
:00 p.m. 
:35 a.m. 
:50 p.m. 
:10 a.m. 
:25 a.m. 
:30 a.m, 
730 a.m. 
2:25 a.m. 


715 a.m 


215 p.m. 
:54 a.m. 
:26 a.m. 
752 a.m. 
:25 a.m. 
:56 a.m. 
:29 a.m. 
:08 p.m. 
204 p.m. 
:51 p.m. 
:06 p.m. 
213 p.m, 
:41 a.m. 
:03 a.m, 
:19 a.m. 
:47 a.m. 
205 a.m. 
:57 a.m. 
:26 p.m. 
:33 p.m. 
:00 p.m. 
37 p.m. 
715 a.m, 
744 a.m. 
716 a.m. 
750 a.m. 
:26 a.m. 
742 a.m. 
:57 a.m 


56 a.m. 
19 a.m. 
:45 a.m. 
08 a.m, 
755 a.m. 
:12 p.m. 
725 p.m. 
:59 p.m. 
:10 p.m. 
:20 a.m. 
750 a.m. 
745 a.m. 


TABLE 4.—SOUNDINGS 


Section 


Position 


N. latitude 
32° 54/8 
32 53.8 
32 53.6 
32 54.2 
By io) 
32 53.4 
32 53.6 
32 52.8 
32 57.1 
32 52.7 
32 92.3 
32 55.7 
32 51.0 
32° 51.5 
32 56.8 
32 56.8 
32 53.0 
32 49.6 
32 51.2 
32 54.6 
32 54.3 
32 53.3 
32 57.8 
32 57.4 
32 55.4 
32 54.3 
32 53.1 
32) 51.6 
32 50.3 
32 47.0 
32 43.6 
32 44.7 
32 47.5 
So) 2.8 
Sone olen 
3d 2.8 
ao Laz 
eB 6h 
32 59.8 
32 57.9 
32 56.0 
By) bps} 
32 54.5 
32 42.3 
32o2.6 
32 53.0 
32 54.1 
32 53.2 
33 «0.2 
Bp} Ilo) 
33 (9.6 
32 38.3 
32 38.5 
32 39.0 
32 39.3 
32 39.6 
Be Bios 
32 38.2 
32 39.6 
32 41.5 
32 48.8 
32 48.5 
32 47.0 


SS: 
W. longitude 


117° 20:3 


17 
117 
117 
117 
117 
117 
117 
V7 
117 
ilaly/ 
117 
117 
117 
117 
117 
117 
117 
117 
117 
117 
117 
ibe 
117 
117 
117 


19.2 
18.4 
21.0 
19.7 
18.8 
18.0 
17.3 
25.9 
18.0 
aver 


23.7 


Fal RS Seo eo Seve) 
SCwWHODSTSONWNISS 


wwrwprppwrprpppwes 


Depth 
in 
meters 


385 
185 
146 
185 

92 
185 
200 
110 
510 
185 
200 


565 

73 
145 
680 
630 
620 
600 

80 
600 
420 


247 
390 
510 
695 
640 
720 
840 
955 
1080 
1180 
1045 
510 
40 
385 
415 
400 
380 
725 
785 
850 
815 
685 
625 
720 
840 
905 
970 
205 
180 
345 
100 
240 
400 
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Character 


of 
bott 


om 


gn. M. 


-M 


. br 


fne. gy. S. bk. Sp. 
en. M 


gn. 


M. 


; yl. Sp. 


.M. 


. yl. Sp. 
aS 


; yl. Sp. 


_S. yl. Sp. 


Number 
of 
sounding 


64 
65 
66 
67 
68 
69 
70 
71 
72 


73 


inet 2 
June 2 


June 
June 


June 2 
June 2 
June 2 
June 2 
June 2 
June 2 
June 2 
June 2 
June 2 
June £ 
June : 
June 2 
June 2 


June 
June 
June 


June 2 
June 2 


June 
June 


June 2 
June 2 
June 2 
June 2 
June 2 


June 


June 2 
June 2 
June 2 
June 2 
June 2 


June 


June 2 
June 2 


June 
June 
June 


June : 
June 3 


July 
July 
July 
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TABLE 4.—SounDINGs— (Continued) 


=I 


WwWh he MwA we 


7 


co) 


:37 p.m. 
8:45 a.m. 


9:37 a.m. 
:30 a.m. 
701 p.m. 


2:40 p.m. 
1:50 p.m. 
2:45 p.m. 
9:00 a.m. 
9:55 a.m, 
10:45 a.m. 
12:05 p.m. 
12:50 p.m. 
740 p.m. 
:10 p.m. 
705 a.m. 
738 a.m. 
747 a.m. 
745 p.m. 
:05 p.m. 
:55 p.m. 
:11 p.m. 
:41 p.m. 
:11 p.m. 
:37 p.m. 
:18 a.m. 
11:05 a.m. 
12:10 p.m. 
9:03 a.m. 
700 p.m. 
704 a.m. 
735 a.m. 
758 a.m. 
:25 a.m. 
750 a.m. 
9:13 a.m. 
9:37 a.m. 
10:03 a.m, 
10:28 a.m. 
10:57 a.m. 
11:23 a.m. 
5:35 a.m. 
7:22 a.m. 
7:36 a.m. 
7:46 a.m. 
8:04 a.m. 
8:20 a.m. 
8:38 a.m. 
8:58 a.m. 
9:20 a.m. 
9:42 a.m. 
10:09 a.m. 
10:40 a.m. 
11:00 a.m. 
12:31 p.m. 
12:58 p.m. 
1:20 p.m. 
1:50 p.m. 
2:10 p.m. 
2:48 p.m. 
3:16 p.m. 
3:45 p.m. 
4:10 p.m. 
4 
8 
2 
2 
9 
0 
2 


Section 


42, 
41, 
40, 
44,, 
4516 


Position 

N. latitude W. longitude 
32° 46/9 i ietoiles 
32 44.0 117 27.0 
32 47.2 117 22:3 
32 51.7 117 40.2 
32 52.0 117 45.9 
32 51.4 117 46.0 
32 50.8 117 51.9 
32 50.5 117 49.3 
32 49.8 117 46.0 
32 48.9 117 «(40.2 
82 55.1 117 +20.5 
32 57.3 V7 23.2 
32 58.5 W7 22.5 
32 55.8 117 18.5 

2 53.5 117 19.6 
32 40.4 JIT 26.3 
32 40.7 VT 27.2 
32 40.9 117 «(29.5 
32 41.2 117 29.6 
32 41.4 117 30.3 
apy vbr 117 29.4 
Sey Gy) 117 ‘(31.6 
Bou Lael ls 06 
32) 55:0 W7 21.5 
32 48.8 117 20.7 
32 40.6 117 31.5 
32 40.6 way BEA) 
32 40.6 117 33.9 

2 40.6 117 (34.7 
32 40.4 117 35.3 
32, 39.8 117 +34.9 
32 39.6 117 +34.7 
32 39.3 117 35.3 
By) Bi)3} Itt 36:0 
32 39.3 ally? Shee 
32 38.7 alae “eile 
32 54.4 V7 21.5 
32, 38:7 It 28:5 
32 39.4 117 (28.9 
32 40.2 117 29.4 
32 41.2 V7 29:7 
32 42.0 117 29.8 
32 42.8 117 30.0 
32 43.5 117 + 30.0 
32 44.0 117 30.0 
32 44.4 117 30.0 
32 45.2 117 30.0 
32 45.7 117 30.0 
32 46.2 117 30.0 
32 40.4 LT Son 
32 40.2 a (Soe 
32 40.0 Ti oo 
32 39.3 117 35.6 
32 39.2 WY 35:7 
32 38.7 117 36.2 
32 38.3 117 36.5 
a2) oiled 117 136.6 
By, Birks) 117 +36.6 
32 36.8 117 36.6 
32 54.4 V7 21.2 
32 54.3 alnly Gailey 
32 54.4 117 21.5 
33 10.0 118° 3:0 
30) eZ 118 7.8 
38} 10) 118 9.8 


meters 


925 
530 
86 
1035 
1115 
1070 
1100 
1100 
1025 
925 


[ Vo. 15 


Character 


5 


eta 


Beeeee  pomnee 2 


bak 
— 


neeenneeeaeeeens 


0) 
bottom 


. yl. Sp. 


bk. 8. 


bk. 8. 


1915] 


Number 


° 
sounding 


Michael, et al.: Hydrographic Records of Scripps Institution 


July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 


July 1] 


July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
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TABLE 4.—SouNDINGS—(Continued) 


:40 p.m. 
245 a.m. 
213 a.m. 
10:35 a.m. 
11:30 a.m. 
6:30 a.m. 
7:20 a.m. 
9:00 a.m, 
9:15 a.m. 
10:10 a.m, 
1:36 p.m. 
6:43 a.m. 
7:05 a.m. 
8:08 a.m. 
8:18 a.m. 
8:33 a.m. 
8:49 a.m. 
9:10 a.m. 
9:30 a.m, 
8:10 a.m. 
10:36 a.m. 
10:48 a.m. 
11:14 a.m. 
11:33 a.m. 
2:38 p.m. 
8 p.m. 

5 p.m, 
:06 p.m. 
:18 p.m. 
:32 p.m. 
:48 p.m. 
:00 p.m. 
216 p.m. 
28 p.m. 


MODMDMDDWMHMDDWH DD DW DW DW OW 57 9 9 9 9 7 ST OT HB HB GO Co Go Wo 


2:35 p.m. 
1:50 p.m. 
7:25 a.m. 
0:40 a.m. 
3:30 p.m. 
3 
6 
8 


758 a.m. 
:00 a.m, 
703 a.m. 
710 a.m. 
712 a.m. 
714 a.m. 
216 a.m. 
222 a.m. 
:27 a.m. 
730 a.m. 
732 a.m. 
33 a.m. 
735 a.m. 
736 a.m. 
:37 a.m. 
7:38 a.m. 
:39 a.m. 
40 a.m. 


——— 
N. latitude 


Salley alls" fil 


32 
32 
32 
32 
32 
32 
32 
32 


Position 


12.4 118 10.8 

65 118 9.7 
58.0 118 15.0 

5.0 117 44.3 
488 118 5.9 
46.4 118 20.6 
46.6 118 21.5 
45.6 118 20.5 
45.8 118 19.6 
47.0 118 18.7 
47.9 118 19.8 
48.4 118 20.2 

2.0 118 32.3 
58.3 118 30.0 

0.2 118 30.9 
53.4 118 10.2 
219) 19) 16:8) 
22.0 119 7.8 
22.1 119 8.3 
22.3 119 7.4 
23.2 119 8.1 
24.22 119 8.9 
48.2 118 13.5 


Soundings 153 to 


207 were made 
on Cortez Banks 
within 2'5 from 
32° 25’ N and 
LO TS OWis, Lt 
was impossible 
to obtain more 
exact positions. 


Soundings 170 to 


207 were made 
with a hand line 
from a row boat. 


W. longitude 


meters 


715 
1145 
1135 
1170 
740 
870 
505 
275 
330 
795 
1005 
970 
1100 
146 
550 
1080 
975 
230 
110 
110 
106 
92 
73 
880 
88 
82 
97 

146 


Character 


0 
bottom 


fne. wh. 8S. 
rky. 
rky. 
rky. 
Tky. 
rky. 
rky. 
rky. 
rky. 
rky. 
rky. 
rky. 
rky. 
rky. 
rky. 
rky. 
rky. 
rky. 
rky. 
rky. 
rky. 
rky. 
rky. 
rky. 
rky. 
rky. 
rky. 
rky. 
rky. 
rky. 
rky. 
rky. 


129 


130 


Number 


sounding 


194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 


213 


bo po bo 
VOTO 
OU Oo 


Date 
1908 
July 18 
July 18 
July 18 
July 18 
July 18 
July 18 
July 18 
July 18 
July 18 
July 18 
July 18 
July 18 
July 18 
July 18 
July 21 
July 21 
July 21 
July 22 
Aug. 29 
Aug. 29 
1909 
eb. 19 
June 15 
June 16 
June 22 
June 24 
July 1 
July 2 
July 2 
Aug. 31 
Sept. 1 
Sept. 1 
Sept. 1 
Sept. 1 
Sept. 2 
Sept. 2 
Sept. 2 
Sept. 2 
Sept. 2 
Sept. 2 
Sept. 2 
Sept. 2 
Sept. 2 
Sept. 2 
Sept. 3 
Sept. 3 
Sept. 3 
Nov. 2 
Nov. 2 
Nov. 2 
Nov. 2 
Nov. 2 
Nov. 2 
Nov. 4 
Nov. 4 
Nov. 5 
Nov. 5 
Mar. 16 
Apr. 20 
Aug. 13 
Aug. 13 
Aug. 14 
Aug. 15 
1910 
Aug. 16 


Aug. 16 
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TABLE 4.—SouNDINGS—( Continued) 
Position 


755 a.m. 
:58 a.m. 
759 a.m. 
:00 a.m. 
:01 a.m. 
702 a.m. 
:35 a.m, 
:36 a.m. 
:55 a.m. 
:31 a.m. 
:58 a.m. 
?35 a.m. 
700 a.m. 
:25 a.m. 


735 a.m, 
225 a.m, 
:50 p.m. 
:20 a.m. 
755 a.m. 
205 a.m. 
00 p.m. 
25 p.m. 
752 p.m, 
709 a.m, 
755 a.m. 
:22 a.m. 
734 a.m. 
750 a.m, 
:09 a.m. 
715 a.m. 
734 a.m, 
755 a.m, 
207 p.m. 
:20 p.m. 
732 p.m. 
705 p.m, 
720 p.m. 
212 a.m. 
:00 a.m. 
:14 a.m. 
:00 a.m. 
:01 p.m. 
:35 p.m. 
:48 p.m. 
757 p.m. 
712 p.m. 
720 a.m. 
252 a.m. 
:40 a.m. 
:02 a.m. 
:20 p.m. 
733 a.m. 
:03 a.m. 
:20 p.m. 
:00 p.m. 
:18 p.m. 


210 a.m. 
247 p.m. 


Section 


61; 
61, 
61, 
61, 
61, 
61, 
61, 
61, 
61, 
61; 
61, 
61; 
61, 


N. latitude 


32° 5679 


53.0 | 


49.6 


He 
SIS 
Rope 
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bobo 


So ror btw 
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meters 


4.5 


H 
mDartwae~as 
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iF 


0 
bottom 
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rky. 
rky. 
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TABLE 4.—SouNDINGS— (Continued) 


Number Time Position Depth Character 
of of aa in of 
sounding Date day Section N. latitude W.longitude meters bottom 

1910 
258 Aug. 17. 10:44 a.m. 40, 32° 2314 17° 1872 110 gn. M. 
259 Aug. 17 11:10a.m. 40; 32 23.4 117 18.2 260 gn. M. 
260 Aug. 18 7:40 a.m. 39; BRA Pa ysy alate ale ess 27 
261 Aug. 18 7:55 a.m. 395 32 23.3 D7 16:2 55 
262 Aug. 18 8:53 a.m. 40, 32 23:4 iT 8 147 
263 Aug. 18 9:25 a.m. 40; 32 23.4 117 20.0 370 
264 Aug. 18 9:45 a.m. 40; 32 24.5 117 20.0 370 
265 Aug. 18 10:05 a.m, 40; 32 24.4 117 17.6 tie 
266 Aug. 18 10:27a.m. 39; a2) 24:3) Ma dibs 37 
267 Aug. 18 10:55 a.m. 39; 32°25:0 117 16:3 92 
268 Aug. 18 12:40 p.m. 39, Qesosk 1h Wats 46 

1911 
269 June 12 11:45 a.m. 39; 32 22.9 Lat 15:8. 55 s. 
270 June 12 11:59 a.m. 39; 32 22.8 i 1620 70 Ss. 
271 June 12. 12:25 p.m. 39; 3222.6 117 16.2 73 S. 
272 June 12 1:00 p.m. 39, 32,227 117 16.7 iG Ss. 
273 June 12 1:06 p.m. 39, Bo wend Ile alee) 82 Ss. 
274 June 12 1:18 p.m. 394 32: 22.2 117 17.2 101 8. 
275 June 12 1:30 p.m. 39,4 32 22:0 117 17.4 119 8. 
276 June 12 1:45 p.m. 40, yey Pa) alle alii} 128 Ss. 
277 June 12 1:55 p.m. 40, Bry als) alalicg alice) 17 8. 
27 June 12 2:10 p.m. 40, By Pal ili bye” alfs}sil 300 8. G. 
279 June 12 2:28 p.m. 40, 32 21.5 17 18:4 395 gn. M.S. 
280 June 12 2:45 p.m. 40, 32 21.4 117 18.6 630 gn. M.S. 
281 June 12 3:05 p.m. 40, 32 21.2 117 18.8 840 gn. M. 
282 June 12 3:27 p.m. 40, 32 21.2 TT 19 1090 gn. M. 
283 June 12 4:00 p.m. 40, 32 21:0) ily 193 W385 gn. M 
284 June 20 8:55 a.m. 39; ayy PB Hay alle alyell 110 gn. M. 
285 June 21 4:40 a.m. 40, 32 22.4 117 21.2 1280 gn. M. 
286 June 21 7:55 a.m. 40, 32 22.4 117 21.2 1290 gn. M.S. 
287 June 21 8:20 a.m. 40, Be 2a oy S22 1290 gn. M. 
288 June 21 8:55 a.m. 40; 32 22.7 OT 20 1240 gn. M. 
289 June 27 6:00 a.m. 39; 32 52302) Sie Way 49 
290 June 27 6:30 a.m. 39; 32 22.9 ayy alse) 57 
291 June 27 7:10 a.m. 39; 32 (22:6 Tt 15:6 71 
292 June 27 7:35 a.m. 39, 32) 22:2) 17 6 75 
293 June 27 8:45 a.m. 39,4 32 21.6 i AweO! 110 
294 June 27 9:40 a.m. 40, 32 20.9 117 18.1 275 
295 June 27 10:20a.m. 40, 382 20:2 17 19:0 945 en. M. 
296 June 27 1:52 p.m. 40, a2 18:35 lL 28. 190 en. M. 
297 June 27 2:45 p.m. 41, so) 197 1 2228) 1390, en. M. 
298 June 27 3:50 p.m. 40, Be PAO ables Pata 1390 en. M. 
299 June 27 4:40 p.m. 40, BA IRG i ali 201255 A320) en. M. 
300 June 27 5:00 p.m. 40,5 32, 22:5 11% 19.2 840 en. M. 
301 June 28 5:55 a.m. 39; 32) 24.7 Wf 15:6 37 
302 June 28 6:25 a.m. 39; 32 24.2 117 16.4 99 
303 June 28 6 a.m. 39; 32) 23:8 TT 167 110 
304 June 28 7:30 a.m. 39.5; Bey away Palaby( ali7/33) 154 
305 June 28 8:00 a.m. 40, a22a.0) Ami TSS 520 gn. M. 
306 June 28 8:55 a.m. 40, 32 26.5 217 18.5 66 
307 June 28 9:15 a.m. 40, 32 26.1 117 19.0 97 
308 June 28 9:45 a.m. 40, 3225.7 Ulli 19t5 240 
309 June 28 10:15 a.m. 40, 32, 20:3 ULF 2010 665 
310 June 28 10:40 a.m. 40, 32 24.7 7 20:8 W115 on. M 
311 June 28 11:15 a.m. 40, B32) 242 DN 21S 270 
312 June 29 7:00 a.m. 41, 32 26.6 117 25.6 1440 gn. M. 
313 June 29 9:30 a.m. 40, 32) dew Lily WO 195 
314 June 29 10:10a.m. 40, 32 34.1 117 18.6 205 
315 June 29 10:40 a.m. 40, 32 34.8 117 17.8 106 
316 June 29 11:15 a.m. 39, BEA Bia alaliy/ “alteyal 59 
oully/ June 29 11:50am. 39, 32 387A «Tih T46 35 
318 Aug. 10  10:10a.m. 41, 32) 18:2) Dy 24:7 1480 en. M. 
319 Aug. 11 5:30 a.m. 40, a2 20:9 D7 21 1410 en. M. 
320 Aug. 11 10:42a.m. 40, aye eh  abilyy alte 42) 540 on. M. 


321 Aug. 11 12:46 p.m. 39; 32 23.5 117 174 110 gn. M. 


132 


Number 
of 
sounding 


322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 


sii} 
3384 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
Bia) 
376 


Date 
1911 


Aug. 
Aug, 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 


11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 


1912 


Feb. 
Mar. 
Apr. 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
Aug. 


10 
23 
26 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
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TABLE 4.—SouNDINGS— (Concluded) 


Position 


758 p.m. 
737 p.m. 
:40 a.m. 
:12 a.m. 
:50 a.m, 
735 a.m. 
:20 a.m. 
745 a.m. 
:26 a.m. 
730 p.m, 
:56 p.m. 


:25 a.m. 
745 a.m. 
:00 a.m. 
7:20 a.m. 
:25 a.m. 
:30 a.m. 
736 a.m. 
742 a.m. 
50 a.m. 
55 a.m. 
700 a.m. 
:10 a.m. 
:15 a.m. 
722)\a.m. 
:30 a.m. 
735 a.m. 
745 a.m. 
750 a.m. 
:55 a.m, 
:05 a.m. 
720 a.m. 
:36 a.m. 
:47 a.m. 
:13 a.m. 
738 a.m. 
:03 a.m. 
754 a.m. 
726 a.m. 
205 p.m. 
:45 a.m. 
740 a.m, 
14 a.m. 
:10 a.m. 
740 a.m. 
:59 a.m. 
:10 a.m. 
:30 a.m, 
730 a.m. 
730 a.m. 
2:00 a.m. 
730 a.m. 
720 a.m. 
715 a.m. 
20 a.m. 


Section 


39, 
395 
395 


N. latitude 


32° 23/9 


32 
32 
32 
32 
32 
32 
32 


32 


24.2 
24.2 
24.6 
31.4 
32.6 
31.9 
33.6 
34.0 
37.3 
37.1 


28.0 
24.0 


in 
W. longitude meters 


117° 1720 
117 16.5 
117 15.0 
117 15.8 
117 2 
117 2 
117 2 
ial al 
ialy/ al 
117 16.0 
117 14.9 


a 
ar 
be | 
Bee eee 
$O SETSE 00 00) 0000 pS ieee 
DBUWOOWONKH 
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Character 
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rky. 
gn. M. 
gn. M. 


gn. M. 
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C. BrouoaicaL Fretp Data 


EXPLANATION OF TABLE 5, PART A 
This part includes all the field data relative to the plankton col- 
lected prior to July 12, 1908, the collections being mainly of a pre- 
liminary nature. 


First column.—Numbers under which the collections were accessioned; they 
are arranged, as a rule, according to date from May 16, 1904, to May 20, 1905, 
then from May 22, 1901, to January 5, 1904, then from June 19, 1905, to July 29, 
1907, then from June 11 to June 12, 1908, and finally from November 2 to 
November 3, 1907. 

Second column.—Apparatus used in making the hauls: 000, 8, 12, and 20 refer 
to tow-nets (see p. 9) of the mesh indicated having the dimensions given in 
Appendix I. K.B. refers to the Kofoid water bottle (see p. 11). P.F., P.12, 
P.20, and P.D. refer to the sub-surface pump (see p. 11), the F indicating that 
the water was filtered through filter paper, the 12 through No. 12 netting, and 
the 20 through No. 20 netting, while the D indicates that after settling the 
water was decanted. 

Third column.—Date. 


Fourth column.—Time and duration of haul entered to the nearest five minutes, 
which is as close as it was ever originally recorded. 


Fifth column.—Section; for explanation see page 46. 

Sixth and seventh columns.—Latitude and longitude entered usually to the 
nearest 0/1; the position is probably not accurate to more than 0.5 miles. 

Bighth column.— Depth at beginning and end of haul entered to the nearest 
meter above and to the nearest five below 100 meters; the error is probably 
greater than this would indicate. 


Ninth column.—Miscellaneous remarks relative to hauls. 
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TaBLE 5-—DATA RELATIVE TO P! ANKTON HAULS 
Part A—Preliminary Plankton Collections 


Appa- Time of day Position Depth 
Haul ratus an in 
number used Date duration of haul Section N lat. W long. meters Remarks 
1904 


000 May 16 6:00a.m. 41, 32° 35'8 117° 23'8 210-0 
20 May 16 6:00a.m. 41, 32 35.8 117 23.8 120-0 
20 May 16 6:00a.m. 41, 32 35.8 117 23.8 165-0 
41, 32 35.8 117 23.8 120-0 Hauls 4-5 made 


20 May 16 41, 32 35.8 117 23.8 165-0 between 6:00 
May 41, BE Beha alate 165-0 and 9:00 a.m, 

20 May 18 41, 2h 13916) 7, 92-0 

20 May 18 41, 32) 39/6) 117 120-0 


41, 32 39.6 117 
41, 32 39.6 117 
41, 32 39.6 117 


130-0 Hauls 9-11 made 
165-0 between 6:00 
210-0 and 9:00 a.m. 


910-90 Hauls 36-38 made 
135-0 between 6:00 
175-0 and 9:00 a.m. 

25 min. tow, prob- 


32 42.3 117 
32 42.3 117 
32 42.3 117 
32 42.3 117 
32 42.0 117-249 2 
32 42.0 117 249 2 
32 42.0 117 249 2 
39 42.0 117 24.9 3 48 made between 
32 42.0 117 24.9 385- 6:00 and 9:00 
32 42.0 117 249 290-0 a.m. 

32 42.0 117 24.9 18 

32 42.0 117 24.9 0 

32 38.5 117 23.9 300-0 


26.0 

26.0 

26.0 

26.0 

26.0 

26.0 
12 000 May 20 40, 32 33.2 117 22.1 200-0 
13. 000 May 20 40, 32 33.2 117 22.1 230-0 WHauls 13, 16, and 
14 20 May 20 40, 32 33.2 117 22.1 110-0 17 made between 
15 20 May 20 40, 32 33.2 117 22.1 135-0 6:00 and 9:00 
16 20 May 20 405 82) 330) Any 22 55-0) ams 
17 20 May 20 AQ. 8 SRO Thy BE sR EG) 
18 000 May 24 41, 32 35.7 117 25.0 185-0 
19 000 May 24 41, 32 35.7 117 25.0 200-0 Hauls 19, 20, and 
20 000 May 24 41, 32 35.7 117 25.0 220-0 23-26 made be- 
21 20 May 24 41, 32 35.7 117 25.0 110-0 tween 6:00 and 
22 20 May 24 41, 32 35.7 117 25.0 130-0 9:00am. 
23 20 May 24 41, 32 35.7 117 25.0 135-0 
24 20 May 24 41, 32 35.7 117 25.0 165-0 
25 20 May 24 Ale 39) 8517 17 25/0) 145-0 
26 20 May 24 41, 32 35.7 117 25.0 185-0 
27 000 May 26 40; 32 37.7 117 21.3 210-0 
28 20 May 26 40, 32 37.7 117 21.3 175-0 
29 20 May 26 40, 32 37.7 117 21.3 135-0 
30 000 May 26 40, 32 37.7 117 21.3 210-0 Hauls 30-32 made 
31 20 May 26 40, SB Bie shy Bil a7) between 6:00 
32 20 May 26 40, 82 Se Ini, Pls Wess) and 9:00 a.m. 
33 20 May 28 41, 32 423 117 261 100-0 
34 20 May 28 Ale 32) 49/3) lai 26uen s5=0 
35 000 May 28 41, 32 49.3 117 26.1 175-0 

26.1 

26.1 

26.1 

26.1 


0 

0 ably bet. 9:00 
0 and 10:00 a.m. 

0 Hauls 43-44, 46— 

0 

0 


2 38.5 117 23.9 250-0 
52 20 June 8 AAG Thy Se) Te) __ we 
53 000 June 32 38.5 117 23.9 385-0 Hauls 53-56 made 
54 20 June 32 38.5 117 23.9 330-0 between 6:00 
55 20 June 32 38.5 117 23.9 275-0 — and 9:00 a.m. 
56 000 June 32 38.5 117 239 46 20 minute tow 
57 12 June 32 38.8 117 21.6 155-0 Hauls 57-63 made 
58 12 June 82 38.8 117 21.6 245-0 between 6:00 
59 000 June 32 38.8 117 21.6 290-0 and 10:00 a.m. 
60 20 ~=6s June 32 38:8 117 21.6 285-0 
61 20 June 32 38.8 117 21.6 210-0 
62 20 June 32 39.1 117 14.0 0 
63 000 June 32° 395. iy 3420 0 
64 000 = June 32 40.2 117 24.7 185-0 Hauls 64-71 made 
65 12 June 382 40.2 117 24.7 135-0 between 6:00 
66 12 June 32 40.2) LT 24.7 0 and 9:00 a.m. 


1915] 

Appa 
Haul __ratus 
number used 
67 12 
68 20 
69 20 
70 000 
71 20 
72 12 
73 20 
74 20 
75 12 
75a =. 20 
76 000 
77 000 
7 20 
79 12 

80 2 
81 20 
82 12 
83 12 
84 000 
85 000 
86 20 
87 12 
88 000 
89 20 
90 12 
91 20 
92 12 
93 20 
94 12 
95 000 

96 2 
97 000 
*97a 12 
98 000 
99 20 
100 12 
101 20 
102 20 
103 000 
104 12 
105 20 
106 20 
107 000 
108 20 
109 12 
110 20 
111 12 
112 000 
113 12 
114 20 
115 000 
116 12 
117 20 
118 000 
119 20 
120 12 
121 20 
122 12 
124 000 
125 12 
126 20 
127 000 
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TABLE 5.—DaTA RELATIVE TO PLANKTON HAauLs—(Continued) 


June 10 
June 10 
June 10 
June 10 
June 10 
June 10 
June 10 
June 10 
June 14 
June 14 
June 14 
June 14 
June 14 
June 14 
June 14 
June 14 
June 16 
June 16 
June 16 
June 16 
June 16 
June 16 
June 16 
June 16 
June 16 
June 16 
June 16 
June 18 
June 18 
June 18 
June 18 
June 18 
June 18 
June 18 
June 18 
June 18 
June 21 
June 21 
June 21 
June 21 
June 21 
June 21 
June 21 
June 21 
June 23 
June 23 
June 23 
June 23 
June 23 
June 23 
June 23 
June 23 
June 24 
June 24 
June 24 
June 24 


Part A—Preliminary Plankton Collections 


Time of day 


an 
duration of haul 


10:00 a.m. 
10:00 a.m. 


10:00-? a.m. 


Section 


Position 
N lat. W long. 
32° 40/2 117° 247 
32 40.2 117 24.7 
32 40.2 117 24.7 
32 40.2 117 -24.7 
32 40.2 117 24.7 
32 46.8 117 26.0 
32 46.8 117 26.0 
32 46.8 117 26.0 
32 46.8 117 26.0 
32 46.8 117 26.0 
32 46.8 117 26.0 
32 46.8 117 26.0 
32 46.8 117 26.0 
32 46.8 117 26.0 
32 43.3 117 26.3 
32) 43.3 117 26:3 
32) 43:3! 117 26.3 
32) 43:3 D7 26:3 
32 43.3 117 26.3 
32, 43:3 117 26.3 
32 43.3 117 26.3 
32 43.3 117 26.3 
32 31.6 117 18.6 
32) 3156) Dale 18:6 
32) 31:6 117) 18:6 
32) 31.56 107 18:6 
32) 31:6 17 18:6 
32) 42:0) aii) 2720 
32 42.0 117 17.0 
SON 42:0) alive N70: 
32 42.0 117 16.0 
32 32.4 117 18.2 
32 40.7 117 10.2 
32 32.5 117 18.6 
32) seid) Me 186 
By ess ally IEP} 
32 32.5 117 18.6 
By Bhs) ally? ale) 
32) a2ap) Dl 18:6 
By BPs) alily( ale Ha) 
S32 32ion aT 186 
32 42.0 117 16.0 
32 29.3 117 19.0 
S90 2913) deli 211920 
82 29.3 117 19.0 
Eby bho yay alaly@ alo) 
32) 29:3 Ti! 19:0 
3252913) Aili7 1910 
32 29.3 117 19.0 
32 29.3 117 19.0 
32 42.8 117 29.5 
32 42.8 117 29.5 
32 42.8 117 29.5 
32) 42:8 117 29:5 
32 42.8 117 29.5 
32 42.8 117 29.5 
32 42.8 117 29.5 
32 42.8 117 29.5 
32) 36:2 Til% (21.5 
BPA By alali(g ales) 
32 362) 117% 215 
32 36.2 117 21.5 


* This haul was originally accessioned under the number, 100a. 


meters 


64-0 
175-0 
100-0 

0 

0 
110-0 
110-0 
175-0 
145-0 
145-0 
185-0 


H 
a 
T 


i 
fe) 


vow 
po 
WOUAANAS 


| 
oooooooocooceococo 


q 


obo WH OD OO 

HOHOD 

ae ie ee 
ooocooooooocor 


Db 


Remarks 


Hauls 75-79 made 
between 10:00 
a.m. and noon 

20 minute tow 

15 minute tow 

15 minute tow 

Hauls 80-87 made 
between 6:00 
a.m, and noon 


20 minute tow 

15 minute tow 

15 minute tow 

Hauls 88-97a made 
between 6:00 
and 9:00 a.m. 


Hauls 98-106 made 
between 6:00 
and 9:00 a.m. 


Hauls 107-114 
made between 
6:00 and 9:00 
a.m. 


Hauls 118-122 
made between 
8:00 a.m. and 
noon 
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TABLE 5.—DatTa RELATIVE TO PLANKTON HauLs—(Continued) 
Part A—Preliminary Plankton Collections 


Appa- Time of day Position Depth 
Haul ratus an in 
number used Date duration of haul Section N lat. W long. meters Remarks 
1904 

128 20 June28 7:00a.m. 41, 32° 3621 117° 22'7 120-0 

129 20 June28 7:00 a.m. 41; 32 36.1 117 22.7 185-0 

130 12 June28 7:00a.m. 41, 32, 36.1 117 22.7 82-0 

131 000) June28 7:00am. 41, 32 36.1 117 22.7 190-0 

132 000 June 28 41, 32 36.1 117 22.7 0 Hauls 132-134 
133 12 June2s .... ee 32 36.1 117 22.7 155-0 made between 
134 12 June 28 7:30-? a.m. 41, BY) satel) aliliyf Bee) 0 7:00 a.m. and 
135 000 June30  8:30a.m. 41.5, 32 44.7 117 27.5 310-0 noon 

136 20 June30 8:30a.m. 41.5, 32 44.7 117 27.5 300-0 

137 12 June30 8:30a.m. 41.5, 32 44.7 117 27.5 255-0 

138 20 June 30 41.5, 32 44.7 117 27.5 210-0 Hauls 138-142 
139 12 June 30 41.5, 32 44.7 117 27.5 165-0 made between 
140 000 June 30 41.5, 32 44.7 117 27.5 0 8:30 a.m. and 
141 20 June 30 415, 02 44:57 DT 1275 0 noon 

142 12 June 30 41.5, 32 447 117 27.5 0 

1438 000 July 5 41, 32 40.0 117 264 365-0 

144 20 July 5 41, 32 40.0 117 26.4 355-0 

145 12 July 5 41, 32 40.0 117 26.4 290-0 

146 12 July 5 41, 32 40.0 117 264 185-0 Hauls 146-150 
147 20 July 5 41, 32 400 117 26.4 240-0 made between 
148 12) Sly, "5 41, 32 40.0 117 26.4 0 10:00 a.m. and 
149 20 July 5 41, 32 40.0 117 26.4 0 2:00 p.m. 

150 000 July 5 41, 32 40.0 117 26.4 0 

15 (000% ‘uly: V7 745 a.m. 41, 32 36 ial ee 165-0 

152 20 July 7 #£«6:45 a.m. 41, 32 36 117 27 150-0 

153 12 July 7 6:45 a.m. 41, 32 36 117 27 120-0 

154 20)” potully So ee ee ee 41, 32 36 UT 2 82-0 Hauls 154 and 155 
155 12 July 7 pre 41, 32 36 aly, 27 46-0 made between 
156 000 July 7 7:30-9:00 a.m. 41, 32 36 lal PA 18 7:00 and 8:00 
157 12 July 7 7:30-9:00 a.m. 41, 32 36 WT 27 0 a.m, 

158 000 July 7 9:10-9:30 a.m. 41, 32 36 Nh iy 9 

159 12 July % 9:10—9:30!a.m: 41, 32 36 WaT, i 0 

160 20 July 7 9:10-9:30 a.m. 41, 32 36 ieet 0 

161 12 July 9 :00 a.m. 40, 32 342 117 19.5 155-0 

162 12 July 9 pe 40, 32 34.2 117 19.5 185-0 Hauls 162-170 
163 12 July 9 40), 32 342 117 19.5 130-0 made between 
164 20 July 9 40, 32 342 117 19.5 92-0 6:00 a.m. and 
165 20 July 9 40, 32 3450) Alin 195 82-0 noon 

166 20 July 9 40; 32 34.2 117 19.5 165-0 

167 12 July 9 40, 32 34.2 117 19.5 0 

168 20 July 9 40, 32, 34.2 117 19.5 0 

169 12 July 9 40, 32 34.2 117 19.5 0 

170 20 July 9 40, 32 34.2 -117 19.5 0 

17 12 July 12 8:30a.m. 41, 32 30 Wf 23 46-0 

172 20 July 12 8:30 a.m. 41, BP S10) ialye 25} 100-0 

173 12 July 12 8:40a.m. 41, 32 30 ilalyy 3} 135-0 

174 20 July 12 8:40a.m. 41, 32 30 11% 23) 175-0 

175 000 July 12 8:40a.m. 41, 32 30 Waligg 2s} 190-0 

17 20 July 12 8:50-?a.m. 41, 32 3 117 23 0 Hauls 176-178 
iif 12 July 12 8:50-?a.m. 41, 32 30 Mali? 233 0 ended before 
178 000 July 12 8:50-? a.m. 41, 32 30 117 23 0 10:00 a.m. 
179 000 July 12 10:00-? a.m. (39,) 32 48.0 117 17.0 0 

180 12 July 12 10:00—? a.m. (39,) 32 43.0 117 17.0 0 

181 20 July 12 10:00-10:05am. (39,) 32 43.0 117 16.0 0 Towed from row- 
182 000 July 14 7:00a.m. 39; 32 32.8 117 15.0 82-0 boat in ‘‘ brown 
183 20 July 14 7:00am. 39, 32 32.8 117 15.0 73-0 water’’ 

184 12 July 14 7:00a.m. 39, a2), 32:8 Uy 25:0 46-0 

185 000 July 14 7:30-?a.m. 39, 32 328 117 15.0 0 ended before 
186 12 July 14 7:30—-?a.m. 39, 32 32.8 117 15.0 0 8:00 a.m. 

187 20 July 14 7:30-?a.m. 39, 32 32.8) Li aa. 0 Hauls 185-187 
18s 000 July 14 8:00-? a.m. 39, 32 32.8 117 15.0 0 

189 12 July 14 8:00-? a.m. 39; 32 32.8 117 15.0 0 

196 000) July 16 7:30-? a.m. 40.5, 32 36.5 117 17.5 0 Towed in ‘‘red 


water’’ 


1915] 


Haul 
number 


197 


198 
199 
201 
202 
205 
206 
207 
208 
209 
210 


211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232, 
233 
234 
235 


236 


237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252% 
253, 
254 
255 
256 
257 
258 
259 


Appa- 
ratus 
used 


000 


000 
000 
000 
12 
000 
20 
12 
20 
12 
000 


000 
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TABLE 5.—DATA RELATIVE TO PLANKTON HauLs—(Continued) 


Date 
1904 


July 


July 
July 
July 
July 
July 
July 
July 


July 2 
July 2 
July £ 


July : 
July 2 
July : 
July 2 
July 2 
July 2 
July : 
July 2 
July 2 
July 2 
July 2 
July 2 
July 2 


July 


July 2 
July 2 
July 2 
July 2 
July : 
July : 
July 2 
July 2 
July 2 
Aug. 

Aug. 

Aug. 


Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 2 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 


19 


19 
19 
ili) 
19 
21 
21 
21 


wpomompnwpnwnmwwasas 


Part A—Preliminary Plankton Collections 


Time of day 
and 
duration of haul 


8:30-? p.m. 


11:45 p.m.—? 

11:45 p.m.—? 
6:00 a.m. 
6:00 a.m. 
6:00 a.m, 
6:00 a.m. 
6:00 a.m. 
7:00-? a.m. 


7:30-? a.m. 
7:30—? a.m. 
7:30-? a.m. 
7:30-? a.m. 
7 / 
9 


):30—? p.m. 
7:30 a.m. 
7:30 a.m. 
7:30 a.m. 
7:30 a.m. 


6:00—? a.m. 


7:00—? a.m. 
7:00—? a.m. 


44161 
i=) 
ile 
2 
> 
yy 
i=} 


7:20 a.m, 
7:20 a.m. 


DAAAANNT 
Rene euae aes eecive 
ie 
7) 


Section 


40.5; 


40.5; 
40.5, 
40.5; 
40.5; 
41, 
41, 
41, 
41, 
41, 
41, 


41, 
Al, 
41, 
41, 
41, 
40, 
40, 
40, 
40, 
40, 
40, 
41, 
41, 
41, 
41, 


Position 
N lat. W long. 
BARRY oy5y alalir(i alte) 
32 36:6- 117 17-5 
32 36.5 117 17.5 
a2 36:50 Wi TS 
By akeisay ality ales) 
32, 37.1 WIT 23:6 
32 37. J17 23.6 
32) 38% Tit 23:6 
Be aire alnlie Pe Kaj 
Be aye alalye PRLS 
82° 37.1 17 23'6 
Bp} aieil alalyé eM) 
32, Sitka 23:6 
32| 37.1 117 23.6 
Br Biel alalig WRG 
By Bigail alal7” PRHG 
32 35.0 117 18.8 
32 35.0 117 18.8 
32 35.0 117 18.8 
B20 epsO) LET Uss 
18.8 
18.8 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
21.7 
21.7 
21.7 
21.7 
19.5 
19.5 
19.5 
22.2 
22.2 
22.2 
29. 


22 
99 
22. 
99 
22 
20 
20 
20, 


Mata ta 41 io ie be be be 


Depth 
in 
meters 


9 


0 
0 
0 
0 
0 
0 
0 
9 
8 
4 


i 


i 
SCOSCCOCOCOCOmMD SHS SCOCOCORD aD HO OO 


py 


we) 
~ 


Remarks 


Haul ended before 
11:45 p.m. 

Hauls 198-199 
made between 
8:30 and 11:45 
p-m. 


Haul ended before 
7:30 a.m. 

Hauls 211-214 
ended before 
7:50 a.m. 


Hauls 216-221 
made between 
9:30 p.m. and 
12:15 a.m. 


Hauls 226-229 
made between 
7:30 and 10:30 
a.m. 

Hauls 230-233 
made between 
6:00 and 10:00 
a.m. 

Hauls 234-236 
made between 
9:30 and 11:30 
a.m. 

Hauls 237-244 
made between 
7:00 and 10:00 
a.m. 


Hauls 245-251 
made between 
7:00 and 10:00 
a.m. 
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TABLE 5.—DaTA RELATIVE TO PLANKTON HauLs—(Continued) 
Part A—Preliminary Plankton Collections 


Appa- Time of day Position Depth 
Haul = ratus and in 
number used Date duration of haul Section N lat. W long. meters Remarks 
1904 
ZOOS s OO0M Sept: 62> csc en B 32° 41'6 117° 1472 10 Made between 7:20 


and 8:30 a.m. 


261 000 Sept.10 40, 32 37.4 117 22.3 165-0 Hauls 261-268 
262 000 Sept. 10 40, 32 37.4 117 22.3 18 made between 
263 000 Sept. 10 40, 32 37.4 117 223 92-0 6:00 and 9:00 
264 000 Sept. 10 40, 32 37.4 117 22.3 0 a.m. 

265 12 Sept. 10 40, 32 3874 17 22.3 92-0 

266 12 Sept. 10 40, 32) 387A TT 22:3 92-0 

267 20 Sept. 10 40, 32 37.4 117 22.3 130-0 

268 20 Sept. 10 40, 32 37.4 117 22.3 0 

269 12 Sept.17 6: 41, 32 38.6 117 24.0 110-0 

270 12 Sept. 17 9: 41, 2 38.6 117 24.0 4 

271 20 Sept. 17 6:00 a.m. 41, 32 38.6 117 24.0 145-0 

272 20 Sept. 17 9:40-10:00 a.m. 41, 32 38.6 117 24.0 0 

273 000 Sept.17 6:00a.m. 41, 32 38.6 117 24.0 185-0 

274 000 Sept. AG? eis Sesh eeesse eh Se 41, 2 38.6 117 24.0 18 Made between 6:00 
275 000 Sept. 17 9:40-10:00 a.m. 41, 32 38.6 117 24.0 0 and 9:40 a.m. 
276 20 Sept.24 6:00 a.m. 41, 32 45.4 117 23.5 135-0 Hauls 276-282 
277 12. Sept.24 6:00a.m. 41, 32 45.4 117 23.5 100-0 made between 
278 12 Sept. 24 41, 32 45.4 117 23.5 9 6:00 and 10:00 
279 20 Sept. 24 41, 32 45.5 117 23.5 0 a.m. 

280 000 Sept. 24 41, 32 45.4 117 23.5 175-0 

281 000 Sept. 24 41, 32 45.4 117 23:5 18 

282 000 Sept. 24 41, 32 45.4 117 23.5 9 

283 20 Oct 1 41, 32 38.6 117 24.0 130-0 Hauls 283-288 
284 12 Oct 1 41, 32 38.6 117 24.0 92-0 made between 
285 12 Oct. i 41, 32 38.6 117 24.0 0 8:00 a.m. and 
286 000 = Oct 1 41, 32 38.6 117 24.0 165-0 noon 

287 000 Oct. 1 41, 32 38.6 117 24.0 18 

288 000 Oct. 1 41, 32 38.6 117 24.0 0 

289 000 Oct. 20 41, 32 38.5 117 25.0 145-0 Hauls 289-296 
290 000 Oct. 20 41, 32 38.5 117 25.0 18 made between 
291 000 - Oct. 20 41, 32 38.5 117 25.0 9 9:00 a.m. and 
292 20 Oct. 20 41, 32 38.5 117 25.0 110-0 noon 

293 20 Oct. 20 41, 32 38.5 117 25.0 4 

294 12 Oct. 20 41, 32 38.5 117 25.0 73-0 

295 12 Oct. 20 41, 32 38.5 117 25.0 9 

296 12 Oct. 20 41, 32 38.5 117 25.0 4 

297 000 Oct. 28 41, 32 34.6 117 24.8 165-0 

298 000 Oct. 28 41, 32 34.6 117 24.8 18 Hauls 298 and 301 
299 000 Oct. 28 2 41, 32 34.6 117 24.8 0 made between 
300 12 Oct. 28 9:45 a.m. 41, 32 34.6 117 248 92-0 9:45 a.m. and 
301 OM OCt 228) nen eee ee 41, 32 34.6 117 24.8 0 12:10 p.m. 

302 12 Oct. 28 12:10-12:30pm. 41, 32 34.6 117 24.8 0 

303 20 Oct. 28 9:45 a.m. 41, 32 34.6 117 24.8 130-0 

304 20 Oct. 28 12:10-12:30 p.m. 41, 32 34.6 117 24.8 0 

305 000 Nov. 4 10:30 a.m. 41, 32- 42.3 117 26.0 165-0 

306% 0005 Novas: ee ee ee 41, 32 42.3 117 26.0 18 Made between 
307 000 Nov. 4 12:40-1:00 p.m. 41, 32 42.3 117 26.0 0 10:30 a.m. and 
308 20 Nov. 4 10:30a.m. 41, 32 42:3 117 26:0 130-0 12:40 p.m. 

309 20 Nov. 4 12:40-1:00 p.m. 41, 32 42.3 117 26.0 0 

310 12 Nov. 4 10:30a.m. 41, 32) 42:3) 117 -26:0 92-0 

311 2. ANOvsee As tae ee. 41, 32 42.3 117 26.0 9 Made between 
312 12 Nov. 4 12:40-1:00 p.m. 41, 32 42.3 117 26.0 0 10:30 a.m. and 
313 000 Noy. 12 7:00 a.m, 40, 32 44.0 117 21.3 110-0 12:40 p.m. 

314 O00), ANGyiwil®, S238 ts 40, 32) 44:0) Jif (213 18 Made between 
315 000 Noy. 12 10:40-11:00 a.m. 40, 32 44.0 117 21.3 0 7:00 and 10:40 
316 20 Nov.12 7:00am. 40, 32 44.0 117 21.3 82-0 a.m. 

317 20 Nov. 12 10:40-11:00a.m. 40, 32 44.0 117 21.3 0 

318 12 Nov. 12 7:00 a.m. 40, 32 44.0 117 21:3 46-0 

319 12 INOW Si! co ee 40, 32) 44.0) St T2ASS) 9 Made between 7:00 
320 12 Nov. 12 10:40-11:00a.m. 40, 32 44.0 117 21.3 0 and 10:40 a.m. 


— 


1915] 

Appa 

Haul ratus 
number used 
321 000 
322 =—000 
323 000 
324 20 
325 20 
326 12 
327 12 
328 12 
329 000 
330  ~=000 
331 000 
332 20 
333 20 
334 12 
BBD) 12 
336 12 
337 = 000 
338 =000 
339 000 
340 20 
341 20 
342 20 
343 12 
344 12 
345 12 
346 = =000 
347 ~— 000 
348 000 
349 20 
350 20 
351 12 
352 12 
353 12 
354 000 
355 000 
356 000 
357 20 
358 20 
359 12 
360 12 
361 12 
362 ~=000 
363 000 
364 000 
365 20 
366 20 
367 12 
368 12 
369 12 
3870 = 000 
371 000 
372 000 
373 20 
374 20 
375 12 
376 12 
377 12 
378 20 
379 000 
380 000 
381 000 
382 20 
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TABLE 5.—DatTa RELATIVE TO PLANKTON HauLs—(Continued) 


Part A—Preliminary Plankton Collections 


Time of day 


an 
duration of haul 


8:00 a.m. 


8:00 a.m. 


Section 


Position 
N lat. W long. 
32° 3673 117° 2578 
32 36.3 117 25.8 
32 36.3 117 25.8 
32 36.3 117 25.8 
32, 36:3 117 25.8 
32 36.3 117 25.8 
32) 36:3) Daly (2538 
32 36.3 117 25.8 
32 38.3 117 25.1 
382 38.3 117 25.1 
32) 38:3 D7 25:1 
32 38.3 117 25.1 
32 38.3 117 25.1 
SZ o8-o) dain ool: 
32 38.3 117 25.1 
32 38.3 117 25.1 
32 35 117 17.6 
ae BE alalieg aliggets} 
Be) Bb Te aLreG: 
32 35: LAT eG: 
32 35.5 117 17.6 
32) 3b: alate alee} 
32 35. 117 17.6 
32 35.5 117 17.6 
32 35. a are6 
32 43.0 117 29.6 
32 43.0 117 29.6 
32 43: 117 29.6 
32 43. 117 29:6 
32 43.0 117 29.6 
32 43.0 117 29.6 
32 43.0 117 29.6 
32 43.0 117 29.6 
32 34. 117 11.0 
32 34. ala kyj alah) 
32 34. NT 10 
32 34.7 117 11.0 
32 34.7 117 11.0 
32 34. ality stake) 
32 34. ilalr( alates) 
32) 34.7. 117 11.0 
32 40. 117 28.8 
32 40. 117 28.8 
32 40.2 117 28.8 
32 40. 117 28.8 
32 40.2 117 28.8 
32 40. 117 28.8 
32 40. 117 28.8 
32 40. 117 28.8 
32: 38.0 117 27.5 
32 38.0 117 27.5 
32 38:0 117 27.5 
32 38.0 117 27.5 
32 38.0 117 27.5 
32 38.0 117 27.5 
32 38.0 117 27.5 
32 38.0 117 27.5 
32 41.5 117 14.2 
32: 37.1 17 14.6 
32 37.1 W1L7 14:6 
32 37.1 117 14.6 
Bet Bye alae aa) 


Depth 
in 


-meters 


185-0 
0 
0 
145-0 
0 
110-0 


a 
wo 
vn 


H 
_ 
an 


— — 
wo i 
Nn i) 
| Et bo I 
SoeoMoDCSoOSCONSOSCOCOCSCSOSCOSCS 


H 
i 
oe 


Lal Le 

io2) w oN ~~ Lol 

Pesto eer eee) 
ooooocoocoocoooooeoococooscso 


—S ee 
Ee 
tet 


Ww 
wn 
“i 


ray 
~ 
a 


e 

~ iy 

z 
oooo ooooooooo oo 


i) 
~ 
| 


139 


Remarks 


Hauls 321-328 
made between 
8:00 a.m. and 
noon 


Hauls 329-336 
made between 
8:00 a.m. and 
noon 


Hauls 337-345 
made between 
8:00 a.m. and 
noon 


Hauls 346-353 
made between 
8:00 a.m. and 
noon 


Hauls 354-361 
made between 
8:00 a.m. and 
noon 


Hauls 362-369 
made between 
8:00 a.m. and 
noon 


Hauls 370-377 
made between 
8:00 a.m. and 
noon 


Towed 20 minutes; 
tide falling 

Hauls 379-386 
made between 
8:00 a.m. and 
noon 


140 


Haul 
number 


383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 

429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 


Appa- 
ratus 
used 


TABLE 5.—DaTa RELATIVE TO PLANKTON HauLs—(Continued) 


University of Califorma Publications in Zoology 


Part A—Preliminary Plankton Collections 


Time of day 


an 
duration of haul 


10:00-10:30 a.m. 
8:00 a.m. 


10:00-10:25 a.m. 
10:00-10:20 a.m. 
6:00 a.m. 


Section 


Position 
N lat. W long. 
382° 38771 117° 1476 
32 37.1 117 14.6 
Ban ols 117 14.6 
ni aye ally ae 
32 42.9 117 13.2 
32, 45.0) 117 23:3 
32 45.0 117 23:3 
32 45.0 117 23.3 
a2: 45:0 JF (2338 
a2) 45:0! “Ai 233 
32 45:0 117 23:3 
32 42.9 J17 13.2 
32 42.9 117 13.2 
Be) let lial! 
oo) Slee Ly” Se 
Soles Ui ase 
Soot eal 
Se toss LT wlset 
a Bulgf alte ale yal 
Bey ayleh ally? aly! 
32 40.2 117 24.1 
32, 40.2 117 24.1 
32) 40:2 117 2441 
32 40:2 U7 241 
32 40.2 117 24.1 
32 40.2 17 241 
32 40.2 117 24.1 
32 40.2 117 24.1 
32 40.6 117 30.0 
32 40.6 117 30.0 
32 40.6 117 30.0 
32 40.6 117 30.0 
32 40.6 117 30.0 
32 40.6 117 30.0 
32 40.6 117 30.0 
32 37.9 WT 28:7 
BR Siete ial BAM 
Be Bueey  alalye = PAK 
DONO TeOn allie oat 
Be) Bice Tale Ase 
Be Bie) alli 2rSkr 
32) 445 117 26.4 
82 44.5 117 26.4 
32 44.5 117 26.4 
32 445 117 26.4 
32 44.55 117 26.4 
32 44.5 117 26.4 
32 44.5 117 26.4 
82 44.5 117% 26.4 
32 38:0 WT 27.5 
32)°3810) 17 2-5 
32) 38.0 117 27.5 
32; 38:0) Ue 27.5 
32) 3810) Wali sai 
$2 38.0 LIT 27.5 
82 42.6 117 28.4 
32 426 117 28.4 
32 42.6 117 28.4 
82 42.6 117 28.4 
82 42.6 117 28.4 
32 42.6 117 28.4 
30) °34/0) daly (25:8 
Bone aa On mlbligaaass 
82 34.0 117 25.8 
32) 34.0 117 25.8 


Depth 
in 
meters 


bo 
~l 
! 


it 
ar 
ii 


wn 
r 
oooooocooo 


a Oo 
es 


ooooococoe 


wo 
~~ ie 


jan 
iw) 
i 


iv 2) oO oO 
eed ar 
oqoooooococeooooeo 


=— — is ol 

for) w (=) — 

om ierat 
oooocoeceo 


Ko) 
i 


ray 
w 
ile 
qooooooococoe 


[ Vou. 15 


Remarks 


Tide falling 

Hauls 388-393 
made between 
8:00 a.m. and 
noon 


Tide falling 


Hauls 396-402 
made between 
6:00 and 10:00 
a.m. 


Hauls 403-410 
made between 
6:00 and 10:00 
a.m. 


Hauls 411-417 
made between 
6:00 and 10:00 
a.m. 


Hauls 418-423 
made between 
6:00 and 10:00 
a.m. 


Hauls 424-431 
made between 
6:00 and 10:00 
a.m. 


Hauls 432-437 
made between 
6:00 and 10:00 


a.m. 


Hauls 438-443 
made between 
6:00 and 10:00 
a.m. 


Hauls 444-450 
made between 
6:00 and 10:00 
a.m. 


ee me 


a 
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TABLE 5.—DATA RELATIVE TO PLANKTON HAauLS—(Continued) 
Part A—Preliminary Plankton Collections 


Appa- Time of day Position Depth 
Haul __ratus an in 

number used Date duration of haul Section N lat. W long. meters Remarks 
448 12 32° 3410 117° 25'8 110-0 
449 20 32 34.0 117 25.8 0 
450 20 32 34.0 117 25.8 145-0 
451 000 32 36.5 117 17.4 0 Hauls 451-460 
452 000 32 36.5 117 17.4 0 made between 
453 000 32 36.5 117 17.4 0 6:00 and 10:00 
454 000 82 36.5 117 17.4 73-0 a.m. 
455 12 32) 36.5 D7 17.4 0 
456 12 32 36.5 117 17.4 0 
457 12 32 36.5 117 17.4 0 
458 12 32 36.5 117 17.4 37-0 
459 20 32 36.5 117 17.4 0 
460 20 32) 36:5 D1I7 17.4 55-0 
461 000 32 44.8 117 27.5 0 Hauls 461-466 
462 000 2 44.88 117 27.5 200-0 made between 
463 12 32 44.8 117 27.5 0 6:00 and 10:00 
464 12 32 44.8 117 27.5 130-0 a.m. 
465 20 32° 44:8 WIT 27.5 0 
466 20 32 44.8 117 27.5 165-0 Hauls 467-472 
467 000 32 35.0 117 16.0 0 made between 
468 000 32) 35:0 117 16:0 82-0 6:00 and 10:00 
469 12 32 35.0 117 16.0 0 a.m. 
470 12 32 35:0 117 16.0 55-0 
471 20 32° 35.0 117 16.0 0 
472 20 2 35.0 117 16.0 73-0 
473 = 000 32 45.2 117 23.2 0 Hauls 473-478 
474 000 32 45.2 117 23.2 185-0 made between 
475 12 32 45.2 117 23.2 0 6:00 and 10:00 
476 12 32 45.2 117 23.2 110-0 a.m. 
477 20 32) 45:20) WH 23:2, 0 
478 20 32 45.2 117 23.2 145-0 
479 000 2 4725 lai; “20:2 0 Hauls 479-484 
480 000 32 47.5 117 20.2 130-0 made between 
481 12 32) 47.5 -117 20:2 0 6:00 and 10:00 
482 12 32 47.5 117 20.2 73-0 a.m. 
483 20 32) 4725 Lily 20:2 0 
484 20 32 47.5 117 20.2 100-0 
485 000 32 38.8 117 21.6 0 Hauls 485-491 
486 000 32 38.8 117 21.6 0 made between 
487 000 32 38.8 117 21.6 110-0 6:00 and 10:00 
488 12 32) ooo) Ladi 26 0 a.m. 
489 12 32 38.8 117 21.6 73-0 
490 20 32) 38:8 Tii7 21.6 0 
491 20 Byar Bistsy | ale PALEG) 92-0 
492 000 32 36.5 117 17.4 0 Hauls 492-497 
493 000 32 36.5- 117 17.4 0 made between 
494 000 32 36.5 117 17.4 82-0 6:00 and 10:00 
495 12 32 36.5 117 17.4 46-0 a.m. 
496 20 32) 36:5) 107 “17.4 0 
497 20 SAS OLN liliee mica: 64-0 
BOQ) saaes , 33) 21 118 18 0 
DOL = June 21 8:00—? p.m. 5447 33 24 ilies sil 0 
502 000 May 22 11:00-11:l5am. 52.) 33 42.0 118° 18.0 0 
503, 20 May 29 5:00—-?a.m. (qe) BB} Zoyey alli 19}53 0 
504 20 May 30 5:00-? a.m. (51.,) 33 43.3 118 16:3 0 Drizzling 
505 20 May 31 5:00—-?a.m. (51s,) 33 43:3 118 16.3 0 Drizzling 
506 000 June 1 5:00-5:55 a.m. (sls) 330433) ATSe6:3: 0 Light fog 
507 000 June 2 6:30-?a.m. (51) 383 43.3 118 16:3 0 Heavy fog 
508 =—000 June 3 4:50-? a.m. (Gil) Be) Zee} all} (a8) 0 Cloudy — 
509 ~=000 June 5 6:30-? a.m, (ul) ei Bie} TILES 1(3}38} 0 
510 000 June 6 8:30-—? a.m. (Bik) BR “akey ale? alG}33 0 
511 000 June 7 5:10-? a.m. (Giley BB ZByBy alas} GF 33 0 
512 000 June 8 = 7:00-8:00 a.m. 52a9 eis, ities alaltsy aly} 0 
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Haul 
number 


513 
514 
515 
516 
517 
518 


Appa- 
ratus 
used 
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TABLE 5.—DaTa RELATIVE TO PLANKTON HauLs—(Continued) 


June 15 
June 15 
June 16 
June 17 
July 1 
June 18 
June 19 
June 19 
June 20 
June 20 
June 20 
June 21 
June 21 
June 22 
June 22 
June 22 
June 24 
June 24 
June 25 
June 25 
June 25 
June 26 
June 29 
June 30 
July 1 
July 2 
July 2 
July 3 

4 

5 

6 


* July 


July 

July 

July 11 
July 12 
July 13 
July 14 
July 16 
July 16 
July 16 
July 17 
July 18 
July 19 
July 20 
July 20 
July 22 
July 22 
July 24 
July 24 
July 25 
July 26 
July 27 
July 27 
July 27 
July 31 


Part A—Preliminary Plankton Collections 


Time of day 


an 
duration of haul 


705 a.m. 
:30 a.m. 


:00-? a.m. 
:00-—? a.m. 


2:00-5:20 a.m. 
:10-? a.m. 


:00-—? a.m. 


:20-8:40 a.m. 


:20-10:00 a.m. 
7:40-9:40 a.m. 


:40 a.m. 


Section 


D2o» 


(38.) 


Position 
N lat. W long. 

33° 4373 118° 1623 
33 39.3 118 17.8 
33 39.3 118 17.8 
aa 43.3 118 163 
33 43.3 118 16.3 
eb) eyes alley ales} 
33 34.4 117 56.2 
33 39.3 118 17.8 

17.8 


118 


SCwonmDDD Dw DID ww} 


Le) ele oes FS FE ts be J (fer yt 


1 
1 
1 
u 
1 
1 
1 
1 
1 
1 
1 
1 


meters 


ooooooooocoocoeocoeocoeocooocoe 


Or 
Or 
it 


oo ocooocoocoocooocooocooooecococococococecococoeococ“eco 


[ VoL. 15 


Remarks 


Off San Pedro 
Off San Pedro 


Two gallons ‘‘red 
water’’ filtered 


Dip-net haul 
Tow 


High tide 


Haul ended at 
33° 25/3 N and 
118° 20:5 W 


Off Santa Catalina 
Off Santa Catalina 
Off Santa Catalina 


Off San Diego 
Off San Diego 
Off San Diego 
Off San Diego 


Off San Diego in 
““red water’’ 


In ‘‘red water’? 
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TABLE 5.—DATA RELATIVE TO PLANKTON HauLs—(Continued) 
Part A—Preliminary Plankton Collections 


Appa- Time of day Position Depth 
Haul ratus and a —.7 in 
number used Date duration of haul Section N lat. W long. meters Remarks 
1902 ' 
BGI ease July 3 7:00-? a.m. (51.,) 33° 43'6 118° 1678 0 
BM eeccxe July 4 (51.,) 33 43.6 118 16.8 0 
GirAGS iueteee July 5 0 Off San Pedro 
Sirk) ete July 10 0 Off San Pedro 
DSO <2 July 12 O Off San Pedro 
GSI crete July 12 0 Tide rising 
Dorp sata July 12 0 Tide rising 
583 July 19 0 
DOM) tesaz July 19 0 
Sp ee July 21 0 
Get eee July 29 0 Off San Pedro 
390s ets Aug. 1 0 Off San Pedro 
SO iinge wees Sept. 5 0 Off San Pedro 
DOO meses Sept. 18 0 
BYE aes Nov. 1 0 
1903 

594) se CITT SH4 oa ees rT ee ea Sire Eee 0 Off San Diego 
595 We) GAMO RT Sececrseecceaeress cece os: a 0 Off San Diego 
596 P.F. June 27 39, By) oO) alallyy alice) 0 
597 P12 June 27 39, Bey Bid) alaby/ aly) 77 
598 P.F. June 27 39, YA etsy) alali¢ aly/0) 92 
599 P12 June 29 40, 32 33.0 117 20.0 130 
600 12 June 29 40, 32 33.0 117 20.0 130-0 
601 000 June 29 40, 32 33:0 117 20:0 130-0 
602 PF. June 29 40, 32; 33.0) 117 20:0 62 
603 P.F. June 29 40, 32 33:0 11'7- 20.0 0 
GOA aap MH) sate Jum @ 52 Osea ees eee eerste) cae sete 130 Off San Diego 
606 P.D. June 30 39, BPA ByH0) we alaliyp ally) 0 
607 P.F. June 30 39, a2 32:0) TT 10 62 
608 P.F. June 30 39, 32) 32:0 17 17-0 130 
609 12 = June 30 39, a2o20) DLA d720) 130=0 
610 P.F. June 30 39, 32 32.0 117 17.0 130 
Gl EDs June s0 =. 39, 32 32.0 117 17.0 130 
Ge” 7a. June30 9:30-?a.m. B 32 40.6 117 10.5 0 
613 000 July 40, 32) 36.0) 117 21.6 0 
614 PF. July 40, 32°°36:0) 11% 21:6 0 
615 PF. July 40, Sed O:0 alii 2IR6 55 
616 P12 July 40, By sia) allie Palys 13 
617 PF. July 40, 32, 36:0 117 21.6 130 
618 000 July 40, 32 36.0 ‘117 21.6 130-0 
619 000 July 40, 32, 36:0) “1% (20:6 0 
620 P.D. July 41, 32 38.0 117 23.0 i) 
621, Pi2 July 8. 3. 7: 
622) PD. July 73 
623 PF. July 130 
624 P12 July 130 
625 000 July 130-0 
626 12 July: 130-0 


73 Ou San Diego 

0 Off San Diego 
130-0 Off San Diego 
130) «=Off San Diego 
130 Off San Diego 


62 Pal2) July 
628 000 July 
629 12 July 
630 B12) July. 
631 P.D. July 
G30 ite ae July 
638 000 July 
634 P.D. July 
635 12 July 
636 000 July 
637 P12 July 
638 P12 July. 
639 P.D. July 
640 12 July 
641 000 July 


*No data relative to hauls 587-589. 


9:00 0 
0 Off San Diego 
0 Off San Diego 
0 Off San Diego 
0 Off San Diego 
3 Off San Diego 
130 Off San Diego 
73 Off San Diego 
130-0 Off San Diego 
155-0 Off San Diego 


= 


ARDARARAAAAwWwWWwWwWwwwnwmwnwnwWnwnwmnyeyeePyee 
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TABLE 5.—Data RELATIVE TO PLANKTON HavuLS—(Continued) 
Part A—Preliminary Plankton Collections 


Appa- Time of day Position Depth 
Haul ratus an in 
number used Date duration of haul Section N lat. W long. meters Remarks 


642 P.D. July 
643 000 July 
644 12 July 
645 12 July 


130 On San Diego 
0 Off San Diego 


0 Otf San Diego 


646° P.D. July 0 Off San Diego 
647 P.D. July 73 Off San Diego 
648 P12 July 73 Off San Diego 
649 P.D. July 130 Off San Diego 


650 P.12 

651 12 July 
652 000 July 
653) Esha iuly: 
654 PE. July 
655 000 July 
656 P.F. July 
657 P12 July 
658 P.D. July 
659 12 July 


130 Off San Diego 
130-0 Off San Diego 
130-0 Off San Diego 

0 Off San Diego 
0 Off San Diego 
0 Off San Diego 
73 Off San Diego 
73 Oxf San Diego 
0 On San Diego 
0 Off San Diego 


660 P.D. July 73 Off San Diego 
661 P.D. July Diego 
662 PEF. July Diego 
663 PE. July Diego 
664 P12 July Diego 
665 12 July Diego 
666 000 July Diego 
GG ee July Diego 


668 12 July 
669 12 July 
670 P12 July 
671 12 July 9 
672 PF. July 9 
673 P12 July 9 
674 PE July 9 

9 


Diego 


SCmWMmWMDDDDDDNDDDODNDDMOBOODYQYAAIAIAININIAIAIANS 


Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 


695 12 July 13 Diego 
696 12 July 14 Diego 
697 Diego 


Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 


1915] 
Appa 

Haul = ratus 
number used 
708 P.12 
G09) Pan: 
710 P.12 
fAlal 000 
712 12 
713 ~=—-000 
714 12 
715 12 
716 12 
717 ~=—000 
718 12 
719 ~=000 
720 000 
721 12 
723 12 
724 12 
725 12 
726 12 
727 ~=—000 
728 000 
729 12 
730 20 
731 12 
i322) Pr 
733 12 
735° (PP. 
736 12 
737 ~=—-000 
738 ~=—000 
39) PsR! 
740 20 
741 000 
742 12 
743 12 
744 12 
745 20 
746 20 
747 20 
748 12 
749 12 
750 20 
(ole, eee 
752 12 
753 20 
754 20 
755 20 
756 20 
757 20 
758 20 
759 12 
760 12 
761 20 
762 20 
763 20 
764 12 
765 20 
766 20 
767 12 
768 12 
769 000 
770 ~=000 
771 20 
772 20 
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TABLE 5.—DaATA RELATIVE TO PLANKTON HAuLS—(Continued) 
Part A—Preliminary Plankton Collections 


Time of day Position Depth 
an os in 
Date duration of haul Section N lat. W long. meters 
1903 

July 73 
July 130 
July 130 
July 185-0 
July 185-0 
July 120-0 
July = Sete erssccrnce ae 120-0 
July se = oe 92-0 
July : 117° 15/0 0 
July 15.0 0 
July 15.0 0 
July 15.0 0 
July 10.0 0 
July 10.0 0 
July 46-0 
July 82-0 
July 92-0 
July 120-0 
July 155-0 
divi; PML crete | Gee reece cee eoroeenee eae 155-0 
Vint? BE)” cc Secceeccesmeeeres | GceEC Seer) Scee SESSLER 100-0 
July 0 
July 0 
July 0 
diwily; 22) cccterecteecee Cao bere | cote 64-0 
Viti? 22 copes: pS © cemeeceeee Goer 73 
July 135-0 
July 175-0 
July 175-0 
July 130 
July 250-0 
July 310-0 
July 92-0 
July 0 
July 130-0 
July 165-0 
July 210-0 
July 240-0 
July 2 200-0 
July 175-0 
July 2 275-0 
July 0 
July 2 225-0 
July 300-0 
July 290-0 
dilly Bl cetcsecccscecceeceess Sec © Soe _ cuocentBevee 285-0 
July 260-0 
July 255-0 
July 225-0 
July 170-0 
Dalby 2 eee Ree SeeecSeteco 215-0 
epg 2 Tig eee oe ee en Men, | ee, Pe eee 0 
July 155-0 
July 110-0 
July 73-0 
July 155-0 
July 185-0 
July 2 120-0 
July 110-0 
July 82-0 
July 55-0 
yO eee eecere cecieees,  ceeossstUecem  Ueeheeyesacenne 0 
afisestesetesiee 195-0 


July 


145 


Remarks 


Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 


San 
San 
F San 
San 
San 
P San 
F San 
San 


Off 
Off 
Off 
Off 
Off 
Off 
Off 


San 
San 
San 
San 
San 
San 
San 


Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 


Off 
Off 
Ofi 
Off 
Off 
Off 
Off 
Off 
On 
Off 


San 
San 
San 
San 
San 
San 
San 
San 
San 
San 


Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 


Off 
Ow 
Off 
Off 
Off 


San 
San 
San 
San 
San 


Diego 
Diego 
mines 
lego 
Diego 
Off San Diego 
Off San Diego 
In San Diego Bay 
Ott San Diego 
Off San Diego 
Off San Diego 
Off San Diego 
Off San Diego 
Off San Diego 
San Diego 
San Diego 
San Diego 
Coronado 
San Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
Diego 
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TABLE 5.—DatTA RELATIVE TO PLANKTON HAuLS—(Continued) 
Part A—Preliminary Plankton Collections 


Appa- Time of day Position Depth 
Haul ratus an in 
number used Date duration of haul Section N lat. W long. meters Remarks 
773 20 Off San Diego 
774 P.20 Off San Diego 
775 ~=—-000 Off San Diego 
776 12 Off San Diego 
777 20 Off San Diego 
778 P.20 Off San Diego 
779. ~P.20 Off San Diego 
780 =P.20 Off San Diego 
781 P.20 Off San Diego 
782 12 Off San Diego 
783 000 Off San Diego 
784 20 Off San Diego 
785 000 Off San Diego 
786 20 os este Off San Diego 
787 ~=©000 BPoiBRy  —alily/ bey 145-0 
788 20 32, 33 alalyf 5} 165-0 
789 20 32 33 ieee 110-0 
790 12 32 33 17 23 72-0 
791 000 32 3a 117 23 200-0 
792 20 32 40.6 117 10.5 0 
793 12 32 33 aly? 2B} 130-0 
794 20 32 33 IL 123 130-0 
795 UDi ADOC. PAS Oe 2 ee ee ee Re Aree, SO ee eer eee 92-0 Off San Diego 
9. Gla ma sce-te By eye) alaly/ “alle)ya) 0 Outer channel of 
Glorietta Bight 
CG ie Deesie) ck ee et B 32 40.5 117 10.0 0 Inner channel of 
798 000 Dee. 18 41, 32 33 17 23 145-0 Glorietta Bight 
799 20 Dee. 18 41, 32 33 117 23 92-0 
800 000 Dee. 18 41, 3) 333} I; 23 165-0 
801 12 Dec. 18 41, 332) 3B} aly, 2B 36-0 
802 12 Dee. 21 41, a2 %38 117 23 73-0 


806 12 Dee. 21 ao Al a2 oo 1 23 92-0 
SO Min teen Dec. 22 5:00-? a.m. B 32 42.0 117 14.0 0 
808 = 225 Dee. 22 5:30-? a.m. B 32 41.6 117 141 0 
S09) See Dee. 22 4:00—? a.m. B 32 42.2 117 14.0 0 
S10 eee Dee. 22 6:00-? a.m. B 32 41.0) 117. 14.0 0 
81) 000) Dee: 23) == ee AL 32) 33 117 23 330-0 
812 12' Dee. 23 41, 3, BR} 117 23 185-0 
813 20 Dee. 23 B 220-0 


820 20 Dee. 24 
821 000 Dee. 24 
822 12 Dee. 24 
823 20 Dec. 28 


B : 
41, 32 33 117 23 140-0 


833 12 Dee. 29 
834 20 Dee. 29 


ee 


1915] 


Appa 

Haul ratus 
number used 
SBD) es: 
836 20 
837 12 
838 000 
839 20 
840 20 
841 000 
842 12 
843 20 
844 20 
845 000 
846 000 
847 000 
848 20 
849 12 
850 12 
851 000 
852 20 
853 12 
854 20 
855 000 
856 000 
857 000 
858 12 
859 000 
860 20 
861 000 
862 20 
863 12 
864 20 
865 000 
866 20 
867 000 
868 20 
880 000 
881 12 
882 20 
883 000 
884 12 
885 20 
886 000 
887 12 
888 20 
892 000 
893 12 
894 20 
896 000 
897 12 
898 20 
900 K.B. 
902 000 
903 12 
904 20 
906a K.B. 
906b K.B. 
906e K.B. 
906d K.B. 
906e K.B. 
906f K.B. 
906¢ K.B. 
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TABLE 5.—DaTa RELATIVE TO PLANKTON HauLs—(Continued) 


June 21 
June 21 


June 22 
June 22 
June 22 
June 22 
June 22 
June 22 
June 22 
June 23 
June 23 
June 23 
June 23 
June 23 
June 23 
June 23 
June 23 
June 23 
June 23 


Part A—Preliminary Plankton Collections 


Time of day Position 
n 
aueation of haul Section N lat. W long. 
1:00—? p.m. B 32° 40°6 117° 10!5 

F 41, 32 33 117 23 
41, 32 33 aT (23 

41, ai) 63) allie 5} 

41, 32 33 117 23 

41, 32: 33 117 23 

41, 32 33 LT, 123) 

41, By4 ee 117 23 

41, 32 33 117 23 

41, 32 33 117 23 

41, 32 33 117 323 

41, 32 33 117 23 

41, 32 33 117 23 

41, 32 33 117 23 

41, 32 33 ile 2} 

41, 32 33 TMT 123 

41, By} 18)3} alalif 22783 

41, 32 33 117 23 


32 45.5 117 20.7 
32 45.5 117 20.7 
32 45.5 117 20.7 
32 46.3 117 21.3 
32 46.3 117 21.3 
32) 46.3 117 21.3 
32 52.2 117 17.3 
32 52.2 117 17.3 
32 52.2 117 17.3 
32) auk6) NT Tee 
Sopole Olli elias 
32 51.6 117 17.2 
32 55.6 117 19.5 
32 55.6 117 19.5 
32 55.6 117 19.5 
32 55.6 117 19.5 
32 51.6 117 16.5 
32 51.6 117 16.5 
32 51.6 117 16.5 
32 52.8 117 18.0 
32 52.8 117 18.0 
32 52.8 117 18.0 
32 52.8 117 18.0 
32 52.8 117 18.0 
32 52.8 117 18.0 
32 52.8 117 18.0 


Depth 
in 
meters 


0 
300-0 
195-0 

0 
245-0 
210-0 
275-0 
155-0 
145-0 


Remarks 


147 


‘Near Point Loma 


Near Point Loma 
Near Point Loma 
Near Point Loma 


Hauls 880-885 
made between 
6:00 and 9:00 
a.m. 


Hauls 886-888 
made between 
6:00 and 9:00 
a.m. 

Hauls 892-900 
made between 
6:00 and 9:00 
a.m. 


Hauls 902-907 
made between 
6:00 and 9:00 


a.m. 

Hauls 906a-906h 
preserved in 
formalin and 
HegCl, and 
decanted 
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Haul 
number 


906h 
907a 
907b 
907¢ 
907d 
907e 
907f 
907g 
907h 
908 
909 
910 
911 
912 
913 
914 
915 
916 
917 
918 
919 
920a 
920b 
920¢ 
920d 
920e 
920f 
920¢ 
921a 
921b 
921e 
921d 
921e 
921f 
921g 
922° 
923 
924 
925 
926 
927 
928 
929 
930 
932 
933 
934 
935 
936 
937 


* From 6:00 to 6:55 a.m 


K.B. 


ev alalalstetalals 
Sb ty 


be 
ob 


Palalalslalalatalatalalalala' 
hehehehehe decdoteoho hecho ieols 


HS 
ws 
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TaBLe 5.—Dava RELATIVE TO PLANKTON HAuLS—(Continued) 


June 23 
June 23 
June 23 
June 26 
June 26 
June 26 
June 26 
June 26 
June 26 
June 26 
June 26 
June 26 
June 27 
June 27 
June 27 
June 27 
June 27 
June 27 
June 27 
June 27 
June 27 
June 27 
June 27 
June 27 
June 27 
June 27 
June 27 
June 27 
June 27 
June 28 
June 28 
June 28 
June 28 
June 28 
June 28 
June 28 
June 28 
June 28 
June 29 
June 29 
June 29 
June 29 
June 29 
June 29 
June 29 
June 30 
June 30 
June 30 
June 30 
June 30 
June 30 
June 30 
June 30 
June 30 
June 30 
June 30 
July 1 
July 1 


Part A—Preliminary Plankton Collections 


Time of day 


an 
duration of haul 


5:30- 
5:30-5:50 a.m. 

:00 a.m. 

700 a.m. 

:00 a.m. 

:00 p.m. 

:00 p.m. 

:00 p.m. 


:50—? a.m. 
:50-? a.m. 


5 
5 
5 
6 
6 
6 
4 
4 
4 
6:50-? a.m. 
6 
6 
5 
5 
) 
uf 
4 
4 
4 
5 


6:: 
6:30-6:50 a.m. 


Position 
Section N lat. W long. 
40,, 32° 52’8 117° 18/0 
40,, 32 52.8 117 18.0 
40,, 32 52.8 117 18.0 
40,, 32 52.8 117 18:0 
40,, 32 52.8 117 18.0 
40,, 32 52.8 117 18.0 
40, 32 52.8 117 18.0 
40,, 32 52.8 117 18.0 
40,, 32 52.8 117 18.0 
(40)5) 382) 4837 ail 20k5 
(40)35 32) 48:77 1h (21n5 
32 48.7 117 21.5 
32) 48h) al 2i1e5, 
32 48.7 117 21.5 
32 48.7 117 21.5 
32 48.7 117 21.5 
32 48.7 VAT 21.5 
32 48.7 117 21.5 
(40)s5 32) 24 17 18:3 
(40),, 32 52.4 117 183 
(40),, 32 52.4 117 183 
40,, 32 54.8 117 20.3 
40,, 32) baSe i 2053 
40,, 32, 54.8 117 20:3 
40, 32 54.8 117 20.3 
40, 32) 54:58 117, 20:3 
40,, Ba 54:8 LT 203 
40,, 32 94.8 117 20:3 
40, 32 548 117 20.3 
40,, 32 54:8 117 20.3 
40, 32 54.8 117 20.3 
40,, 32 54.8 117 20.3 
40, 32 54.8 117 20.3 
40,, 32 54.8 117 20.3 
40,, 32 54.8 117 20.3 
40,, a2 woe.8 Li U2 
40,, 32 53.8 117 19.2 
40,, 32, 53.8 WT 1932 
40,, 32) dace) LL 19:2 
40% 82h 5318) lin doe 
40,, oe does. lh Wo 
40, 32 538 17 183 
40,, B2) 5a-8 Du, WSS) 
40,, 32 53.8 117 18:3 
40,, 32 54.2 117 21.0 
40,, From 5:50 to 7:07 
40,, a.m. boat drifted 
40,, from above posi- 
40,, tion to follow- 
40,, ing position 
40,, 32 53.3 IT 19.7 
40,, 32 53.4 117 18.8 
40,, From 4:55 to 5:55 
40,, a.m. boat drifted 
40,, from above posi- 
40, tion to follow- 
40, ing position 
40,, 32 52:9 LIT 17.6 
40; 32 54.8 117 20.3 
40,, 32 54:8: 117 -20:3 
40, 32 548 117 20.3 
40,, 32 54.8 117 20.3 
(39:5.;)) 32) 53:6. ALT 3180 
(39.5;,) 32) 53.6 117 18.0 


. the boat drifted from the 
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Remarks 


Hauls 907a—-907h 
were filtered 
directly through 
No. 20 netting 


Hauls 911-916 
made between 
10:20 a.m, and 
noon 


Hauls 917-921g¢ 
made between 
6:00 and 10:00 
a.m. 

Hauls 920a—-920g 
were filtered 
directly through 
No. 20 netting 


Hauls 921a—-921¢ 
preserved in 
formalin and 
HgCl, and 
decanted 


Hauls 932-934 
ended before 
7:07 a.m. 


Hauls 946b—946e¢ 
made between 
11:25 a.m. and 
2:45 p.m. 


position entered to 32° 52’8 N 117° 173 W. 


te 
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TaBLeE 5.—Data RELATIVE TO PLANKTON HauLs—(Continued) 
Part A—Preliminary Plankton Collections 


Appa- Time of day Position Depth 
Haul ratus an in 
number used Date duration of haul Section N lat. W long. meters Remarks 
1903 
949* 20 July 1 6:30-6:50a.m. (39.5,,) 32°5376 117° 18:0 0 
950* 000 July 1 6:00 a.m. 40,, 32 53.6 117 18.0 185-0 
951* 12 July 1 6:00a.m. 40, 32 53.6 117 18.0 145-0 
952* 20 July 1 £6:00a.m. 40,, 32, 53.6 117 18.0 175-0 
953 000 July 1 6:55a.m. (39,,) 32 52.8 117 17.3 100-0 
954 12 July 1 6:55a.m. GOR) 320552:8) aes 64-0 
955 20 July 1 6:55 a.m. (395) 32152:8) ay aie 92-0 
957 20 July 3 £8:30-? a.m. (39;,) 32 51.4 117 16:5 0 
959 000 July 5 1:20-1:40 p.m. 41,, 32 57.1 117 25.9 0 
960 12 July 5 1:20-1:40 p.m. 41, 32 57.1 117 25.9 0 
961 20. July 5 1:20-1:40 p.m. 41, 32; 57.1 117 25.9 0 
962 000 July 5 1:05pm. 41,, 32 57.1 117 25.9 215-0 
963 12 July 5 1:05 p.m. 414, 32 57.1 117 25.9 180-0 
964 20 July 5 1:05 p.m. 41, 32 57.1 117 25.9 205-0 
965a K.B. July 5 9:04a.m. 41, 32) 56:0) 117 2641 365 
965b K.B. July 5 9:25 a.m. 41,, 32) 06:0) Tali 26.1 275 
966 000 July 6 3s Be) ae alee algo 0 Hauls 966-968 
967 12 July 6 39 325282) 7 0 0 probably lasted 
968 DOM rdiuliya = Glens 3s S252 ee 7ae0) 0 40 minutes 
969 000 July 7 5:45-6:25 a.m (40),. 32 52.4 117 18.3 0 
970 12 July 7 5:45-6:25 a.m. (40), 32 52.4 117 18.3 0 
971 20 July 7 5:45-6:25 a.m. (40);, 32 52.4 117 18.3 0 
976 000 July 8 6:00-6:20 a.m. 40,; 32 52.7 117 18.0 0 
977 12 July 8 6:00-6:20 a.m. 40, 52:7 117 18.0 0 
978 20 July 8 £6:00-6:20 a.m. 40,1 Ch 8:0) 0 
979 000 July 8 5 7 117 18.0 185-0 Hauls 979-981 
980 12 July 8 7 117 18.0 145-0 probably between 
981 20 July 8 7 117 18.0 175-0 7:00and8:00a.m 
982a K.B. July 8 : 0 117 18.0 9 Hauls 982a-982¢ 
982b K.B. July 8 ‘ Om a, 18%0) 18 probably between 
982c K.B. July 8 32 55.0 117 18.0 46 9:00 and 10:00 
982d K.B. July 8 32) 95:0) 17 18!0) 92 a.m. 
982e K.B. July 8 32) 95020) “a7, 820 185 
982f K.B. July 8 32 550) D7 18:0 275 
9822 K.B. July 8 32 55.0 117 18.0 365 
983 000 July 10 7 32| 53.0 117 19.3 0 
984 13 dls al 7 Bry beet) alate alleys} 0 
985 20) July 10) 7 Bry py) ality, aie)s63 0 
986 000 July 10 6 32 53.0 117 19.3 185-0 Hauls 986-988 
987 12 July 10 6 32 53.0 117 19.3 145-0 duplicated at 
988 20 July 10 6 32 53.0 117 19.3 175-0 7:00 a.m, and 
992 000 July 11 i 32° 52.8 117 17.2 0 eateches com- 
993 12 July 11 7:00-7:20 a.m. (Bee) BP) Beas ally alee 0 bined 
994 20 July 11 7:00-7:20 a.m. (39;,) 32 52.8 117 17.2 0 
995 000 July 11 6:05 a.m. (39;;) 32) 52:8 117 17.2 185-0 
996 12 July 11 6:05a.m. (39,,) 32 52.8 117 17.2 145-0 
997 20. July 11 6:05 a.m. @9))  382)°52°8) 17 7-2 1175-0 
999 000 July 11 6:10-6:30 p.m. (40),, 32 52/4 I17 18:3 0 
1000 12 July 11 6:10-6:30 p.m. (40),, 32 52.4 117 18.3 0 
1001 20 July 11 6:10-6:30 p.m. (40) 30 Ber 5245 Adi as:3 0 
1002 000 July 12 7:30-7:50a.m. 40,, 32 54.8 117 20.3 ) 
1003 12 July 12 7:30-7:50 a.m. 40,, 32 54.8 117 20.3 0 
1004 20 July 12 7 40, 32 548 117 203 0 
1005 000 July 12 7 40,, 32 54.8 117 20.3 365-0 
1006 12) July-12) 7 40,, 32 54.8 117 20.3 365-0 
1007 20 July 12 7 40,, 32 54.8 117 20.3 365-0 
WOO) 2.2. Ch: ale eee eee eee (39% )P seat Pe eee 0 Dip-net haul, two 
1010 000) July 13 9 40,, 32 53.3 107 19:6 0 miles off 
1011 12 July 13 9 40; Bey iste) alalige alfa} 0 La Jolla 
1012 20 July 13 9 40, aes Byayay alley ala} 0 
TOs! 000! July 13: 8 40,, 32) 533 17 19:6 275-0 
1014 12) July 13) 8 40, 32 43.3 117 19.6 275-0 
1015 20 July 13 8 40,, 32 53.3 117 19.6 275-0 
*From 6:00 to 6:55 a.m. the boat drifted from the position entered to 32° 52/8 N 117° 17/3 W. 
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Haul 
number 


1016a 
1016b 
1017a 
1017b 
1017e 
1018 

1019 

1020a 
1020b 
1020¢ 
1020d 
1020e 
1021 


1024 


1029a 
1029b 
1029e 
10294 
1029e 
1030 

1031 

1032 

1034a 
1034b 
1034¢ 


1036a 
1036b 
1036¢ 
1039 
1040 
1041 
1042 
1043 
1045 
1046 
1048 
1049 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
1058 
1059 


1060 
1062 
1063 
1064 
1065 
1066 
1067 
1068 
1069 
1070 
1071 
1073 


ARA 


oR 


12 


Malsislalalaletalalats 
Ko i Ed bd od 


Sth whis 


TABLE 5.—Dara RELATIVE TO PLANKTON HauLS—(Continued) 


Date 

190 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 


July 


July 2 


July 


July 2 


July 
July 


July 2 


July 
July 
July 
July 


July 2 


July 
July 
July 
July 
July 
July 


July 2 


July 


July 2 


July 


July £ 


July 
July 
July 
July 


July 2 


July 


July 2 


July 
Nov. 
Nov. 
Nov. 


Dee. 
Dee. 
Dee. 
Dee. 
Dee. 
Dee. 
Dee. 
Dee. 
Dee. 
Dee. 
Dee. 
Dee. 
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3 

17 
17 
17 
17 
17 
17 


Part A—Preliminary Plankton Collections 


Time of day 
and 
duration of haul 


1:02 p.m. 
1:52 p.m. 
6:44 p.m. 
7:17 p.m. 
7:51 p.m. 
8:30-8:45 p.m, 
8:30-8:45 p.m. 
712 a.m. 


:30 p.m. 
730 p.m. 
:05 a.m. 
755 a.m. 


:18 a.m. 


AAA MW DWH bo 
boo 


i 
(—) 


:54 a.m. 
2:36 p.m. 
:49 p.m. 

6:30 p.m. 

6:30 p.m, 

6:30 p.m. 
11:00-11:20 a.m. 
11:00-11:20 a.m. 

4:00 p.m. 

4:00 p.m. 

7:15 p.m. 
7:15 p.m. 
7:15 p.m. 
7 
7 
7 


et 
bo bo 


7:30-7:50 p.m. 
7:30-7:50 p.m. 
7:30-7:50 p.m. 
:00 a.m. 


11:20 a.m. 
:50 p.m. 
735 p.m. 
:00 a.m. 
740 a.m. 
20 a.m. 


Section 


4341 


(39,0) 
41, 
41,5 
40,, 
40; 
40,, 


Position 

N lat. W long. 
82° 5303 117° 3513 
32 53.38 117 35.3 
32 53.8 117 39.6 
32) (08-6) Jdl% 93916 
32 53.8 117 39.6 
32 54.0 117 41.3 
32 54.0 117 41.3 

2 50.0 118 19.0 
32 50.0 118 19.0 
32 50.0 118 19.0 
32 50.0 118 19.0 
32 50.0 118 19.0 
32 57.5 118 16.9 
32 57.5 118 16.9 
32 57.5 118 16.9 
32 57.5 118 16.9 
32 57.5 118 16.9 
32 57.5 118 16.9 
32 57.5 118 16:9 
32 57.5 118 16.9 
32 55.6 117 38.1 
32 55.6 117 38.1 
32 55.6 117 38.1 
32) 55.0! 217 31.6 
32) 50.0) Wy *Si6 
3255.0) 117 31.6 
32 53.5 117 24.2 
32 53.5 117 24.2 
32 53.5 117 24.2 
32 51.8 117 16.9 
32 51.8 117 16.9 
32 58.5 117 24.5 
32 58.5 117 24.5 
32 52.7 117 18.0 
32 52.7 117 18.0 
32 52.7 117 18.0 
32. 52.7 “L117 18:0 
82) 52.7 17 18:0 
32 52.7 117 18.0 
32 55 UA Ws 
32 55 117 8 
32 55 117 18 
32 51.38 117 16.5 
32) D3) aeGS) 
32, 51.38 117 16.5 


Depth 
in 
meters 


825 
460 
730 
550 


365-0 


[ Vou. 15 


Remarks 


Hauls 1016a-1017¢ 
were filtered 
directlv through 
No. 20 netting 


Hauls 1020a-1020e 
were filtered 
directly through 
No. 20 netting 


Dip-net haul, near 
San Clemente Is. 

Dip-net haul, near 
San Clemente Is. 

Hauls 1029a-1029e 
were filtered 
directly through 
No. 20 netting 


Hauls 1034a—-1034e 
were filtered 
directly through 
No. 20 netting 

Hauls 1036a-1036¢ 
were filtered 
directly through 
No. 20 netting 


Hauls 1057-1059 
began between 
7:00 and 9:00 
a.m. and lasted 
20 minutes 

Hauls 1060-1075 
made about 20 
miles NW of 
San Diego 


1915] 


Haul 
number 


1074 
1075 
1077 
1078 
1079 


1080 
1081 
1082 
1083 
1084 
1085 
1086 
1087 
1088 
1089 
1090 
1091 
1094 
1095 
1096 
1097 
1098 
1099 
1100 
1101 
1103 
1104 
1105 
1106 
1107 
1108 
1109 
1110 
1111 
1115 
1116 
1117 
1118 
1119 
1120 
1125 
1126 
1127 
1128 
1129 
1130 
1131 
1132 
1133 
1134 
1135 
1136 
1137 
11388 
1139 
1140 
1141 
1142 
11438 
1144 
1149 
1150 
1151 


Appa- 


ratus 
used 
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TABLE 5.—DatTa RELATIVE TO PLANKTON HauLts—(Continued) 


Date 
1903 
Dee. 17 
Dee. 17 
Dee. 27 
Dee. 28 
Dee. 30 
1906 
Jan. 2 
Jan. 3 
Jan. 4 
Jan, 4 
May 18 
May 24 
June 1 
June 19 
June 19 
June 19 
June 19 
June 19 
June 19 
June 19 
June 20 
June 20 
June 20 
June 20 
June 20 
June 20 
June 20 
June 20 
June 20 
June 21 
June 21 
June 21 
June 21 
June 21 
June 21 
June 25 
June 25 
June 25 
June 25 
June 25 
June 25 
June 26 
June 26 
June 26 
June 26 
June 26 
June 26 
June 26 
June 26 
June 26 
June 26 
June 26 
June 26 
June 27 
June 27 
June 27 
June 27 
June 27 
June 27 
June 27 
June 27 
June 28 
June 28 
June 28 


Part A—Preliminary Plankton Collections 


Time of day 


an 
duration of haul 


:00—? p.m, 
:00—? p.m, 
:00—? p.m. 
:30 a.m, 

:00—? a.m. 
:00—? a.m. 


:00- 
7:00-4:00 p.m. 


8 
8 
8 
5 
6 
6: 
5: 
5 
3 
3 
4: 
4 
4 
15) 
5: 
5 
2 
2 
2: 
4 
4 
4 
6: 
6: 
6: 
6: 
5: 
De 
6: 
5: 
6: 
4: 
4: 
4: 
5: 
5: 
5: 
10: 
10: 
10: 
12: 
12: 
12 
4 
Dis 
Bre 
5: 
Se 
4:5 
4:3! 
5) 
4:8 
4:f 
AL 


5 
2:01—? p.m, 


30 a.m, 


730 a.m, 
:30 p.m. 
730 p.m. 


50-5:10 a.m. 


7:50-5:10 a.m. 
7:50-5:10 a.m. 
740 a.m. 
740 a.m. 
:40 a.m. 
:30 p.m. 
730 p.m. 


735 p.m. 
:50-5:10 a.m. 
735 a.m. 


Section 


(39,0) 
(39,0) 


(39,0) 
(39,0) 
(39,0) 
(39,0) 
(39,0) 
(39,0) 
(39:0) 
404, 


N lat. 


ror 
a 


Or OV Ot OF Ot OF OF Or St OT OF OF OF OF OF Or OF Ot Or Ot St Ot 


as 


5 
5) 


on 


Ct OT Or 
SHS 


Op VOT VOT OT OV OV SE SE ST ST OUST STS St 


bo 


pay 


5 
2 


pay 


WNWNWNNNWNNWWWWWWWR Ett 


rrodvbbvbb bbl III NINN hw DDO WODNNNNNWNWOSSSOSOONINGOSCOOCSCOSOOO SOON WWWWhw Ww 


bo bo bo bo bo bo bo ty bo bo bo ot uv oO a OV or 


Position 


W long. 


Tie Lai 


117 
117 


117 
117 
117 
117 
WANT) 
ally 
117 
ally) 
ulate 
117 
117 
EG 
117 
117 
Ia 
117 
117 
Ualys 
117 
Make) 
117 
117 
117 
alaliy/ 
117 
117 
117 
117 
117 
117 
117 
117 
117 
117 
vir 
117 
wal 
117 
117 
TT, 
117 
117 
117 
117 
117 
117 
117 
Ws 
U7’ 
117 
117 
Ualrs 
117 
117 
ilaly 
Alaly/ 
117 
117 


16.5 
16.5 


16.5 
16.5 
16.5 
16.5 
16.5 
16.5 
16.5 
17.6 


ey Sy Seay aS enya y oye 


epremenis Dien eoen lela lease 
TA MMMM ARAAAAAD 


bot 


ee ee pe et I DOD 
AAOAIIAAAAANL ws 
awnmnIoaooocnocoontnn 


meter, 


o 
te 


for) 
i 


Ss 


0 
0 


ooooocoocoeooco oo 


eooooocoooocooooeoooeocoeoooooo 


Remarks 


High tide. False 
Bay. 


Haul made about 
10:00 p.m. 


Haul made about 
10:00 p.m. 


Haul 


number 


1152 
1153 
1154 
1158 
1159 
1160 
1161 
1162 
1163 
1168 
1169 
1170 
1171 
1172 
1173 
1174 
1175 
1176 
1177 
1178 
1179 
1180 
1181 

1182 
1183 
1184 
1185 
1190 
1191 

1192 
1193 
1194 
1195 
1204 
1205 
1206 
1207 
1208 
1209 
1210 
1211 

1212 
1213 
1214 
1215 
1216 
1217 
1218 


1219 


7220 
1221 
1222 
1223 
1224 
1225 
1226 
1227 
1228 
1229 
1230 
1231 
1232 


Appa- 
ratus 
used 


20 
000 
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TABLE 5. 
Time of day 
and 
Date duration of haul 
1906 
June28 5:45 a.m. 
June 28 5: 
June28 35: 
June 29 5: 
June 29 5:0: 
June29 5: 
June 29 5:38 
June29 5:38 
June 29 5:35 a.m. 
June 30 6:00-6:25 a.m. 
June 30 6:00-6:25 a.m. 
June 30 6:00-6:25 a.m. 
June30 6:40 a.m. 
June 30 6:40 a.m, 
June 30 6:40 a.m. 
June 30 10:15 a.m. 
June 30 10:15 a.m. 
June 30 10:15 a.m. 
June 30) 11:10 a.m. 
June 30 11:10 a.m. 
June 30 11:10 a.m. 
July 2 6:00-6:20 a.m. 
July 2 6:00-6:20 a.m. 
July 2 6:00-6:20 am.. 
July 2 6:40a.m. 
July 2 6:40 a.m. 
July 2 6:40a.m. 
July 3 5:15-6:05 a.m. 
July 3 5:15-6:05 a.m. 
July 3 5:15-6:05 a.m. 
July 3 6:35 a.m. 
July 3 6:35 a.m. 
July 3 6:35 a.m. 
July 5 6:30-6:55 a.m. 
July 5 6:30-6:55 a.m. 
July 5 6:30-6:55 a.m. 
July 5 7:10am. 
July 5 7:10 a.m. 
July 5 7:10a.m. 
July 6 6:15-6:45 a.m. 
July 6 6:15-6:45 a.m. 
July 6 6:15-6:45 a.m. 
July 6 7:15 a.m. 
July 6 7:15 a.m. 
July 6 7:15a.m. 
July 6 9:35-11:35 a.m. 
July 6 9:35-11:35 a.m. 
July 6 11:40 a.m.— 
1:35 p.m. 
July 6 11:40 a.m— 
1:35 p.m. 
July 6 1:40-3:35 p.m. 
July 6 1:40-3:35 p.m. 
July 6 3:40-5:00 p.m. 
July 6 3:40-5:00 p.m. 
July 6 7:00-8:00 p.m. 
July 6 7:00-8:00 p.m. 
July 6 7:00-8:00 p.m. 
July 6 8:05-10:00 p.m. 
July 6 8:05-10:00 p.m. 
July 6 10:05-11:59 p.m. 
July 6 10:05-11:59 p.m. 
July 7 12:05-2:00 a.m. 
July 7 12:05-2:00 a.m. 


Part A—Preliminary Plankton Collections 


Section 


(39,1) 
(39,1) 
(391) 
(39,0) 
(29,9) 
(eo) 
(39,0) 
(39,0) 
(39,0) 
(3910) 
(39,9) 
(39,0) 
(391) 
(390) 
39,0) 
40, 
40,, 
40, 
40, 
401, 
40,, 
(39,1) 
(39,;) 
(39,1) 
(3911) 
(39,1) 
(39,1) 


Position 

N lat. W long. 
32° 5276 117° 16'5 
32) 52:6 117 16.5 
32 52.6 117 16.5 
32 52.3 117 164 
32 52.3 117 16.4 
a2) p2i3) wi 6:4 
32 52.3 117 16.4 
32) (b2:3) 1 64 
32 52.3 117 16.4 
32, 52.4 117 16:5 
32 524 107 16:5 
Bpy Byte b alaly/ alsa) 
32 52.4 117 16.5 
Be yee Talal alloy) 
Bey pe alaly alleys 
32 54 a0 yee i) 
32 54 117 18 
32 54 117 18 
32 54 117 18 
32 54 es 
32 54 117 18 
Ber pyres alaliz( ale} 3} 
32) 52:8 117 16:8 
32 52.8 117 16.8 
32 52.8 117 16.8 
s252:8) Ly 16:8 
Bey ety alaliyy allay} 
3 pHa alle also) 
Bey SEyay alaly¢ alisHo) 
BP) ph ally; ali) 
32 53.6 117 18.0 
32 53.6 117 18.0 
32) p36) AT 8% 
BP Gypatay  alaliy( als 
By) pay lal aly 
apy, byay ally ali 
Bydeaay ailalr( Tals 
Bey byeay alili7g aly/ 
S2nioe.o: slide: 
Byes flee; lal al 
Bey pylysy alalig? ils} 
$2) 51.8 117 16 
Spy alts alalyé ald 
Ba) ile alali al(s) 
Bey Gully alate ila. 


WOH Oooo ip ip Ip iB IR OC 


Data RELATIVE TO PLANKTON HAuLS—(Continued) 


120-— 
120— 


Ree 
eo 
Sania 


ocoooocococoooeooo (=) oooco: 


[ VoL. 15 


Remarks 


Hauls 1158-1160 
also include 
similar hauls 
made from 5:55- 
6:15 a.m, 


Hauls 1216-1237 
made within 
two miles of 
La Jolla. 
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TABLE 5.—DaTA RELATIVE TO PLANKTON HAauLs—(Continued) 
Part A—Preliminary Plankton Collections 


Appa- Time of day Position Depth 
Haul ratus an —— in 
number used Date duration of haul Section N lat. W long. meters Remarks 
9 
1233 12 ine Tee 2cO5—4:O0lasmspis eects. | Gstc.cee es wee eee 0 
1234 20 July 7 2:05-4:00am.  -......... 0 
1235 12 July 7 4:05-6:00 a.m. 0 
1236 20 July 7 4:05-6:00 a.m. = 0 
1237) 000) July 7 6:05-6:30 a.m. Bes cee ee = 0 
1240 000 July 10 2:30-2:50 p.m. 3275176 117° 1826 0 
1241 12 July 10 2:30-2:50 p.m. 32) 51.6 Tilz gié 0 
1242 20 July 10 2:30-2:50 p.m. 32 51.6 117 18.6 0 
12438 000 July 11 5:35-6:00a.m. 32 53.0 117 17.6 0 
1244 8 July 11 5:35-6:00 a.m. 32 53.0 117 17.6 0 
1245 20 . July 11 5:35-6:00 a.m. 32D SOM la706 0 
1246 000 July 11 6:20a.m. 32 53.0 117 17.6 155-0 
1247 8 July 11 6:20a.m. 32 53.0 117 17.6 155-0 
1248 20 July 11 6:20a.m. 32 53.0 117 17.6 155-0 
1249 000) July 11 11:10a.m— 32 56.8 117 22.5 595 
12:10 p.m. 
1250 8 July 11 11:10am — 40.5, 32 56.8 117 22.5 595 
12:10 p.m. 
1251 20 July 11 11:10 ee 40.5, 32 56.8 117 22.5 595 
12:10 p.m. 
1252 000 July 11 1:30-2:20 p-m. 40.5,, 32 56.8 117 22.5 570 
1253 8 July 11 1:30-2:20pm. 40-51 32 568 117 22.5 57 
1254 20 July 11 1:30-2:20 p.m. 40.5,, 382 56.8 117 2295 570 
1255 000 July 12 5:10-5:35a.m, (40)1 32 52.1 117 17.9 0 
1256 8 July 12 5:10-5:35a.m. (49). 32 52.1 117 17.9 0 
1257 20 July 12 5:10-5:35am. (40). 32 52.1 117 17.9 0 
1258 000 July 12 6:00a.m, (40), 32 52.12 117 17.9 55-0 
1259 8 July 12 6:00a.m, (40)% 7326 525 Ale ton 5520 
1260 20 July 12 6:00am. (20) io) S82) 25251 aie argh © 15520 
1261 000 July 13 5:55-6:25a.m. (39%) 382 52.0 117 16.8 0 
1262 8 July 138 5:55-6:25am. (39.0) 32 52.0 117 16.8 0 
1263 20 July 13 5:55-6:25a.m. (390) 32 52.0 117 16.8 0 
1264 000 July 13 6:45 a.m. (39,.) 32 52.0 117 16.8 92-0 
1265 8 July 13 6:45 a.m. (39,,) 32 52.0 117 16.8 92-0 
1266 20 July 13 6:45 a.m. (39) 32 52.0 117 16.8 92-0 
1267 000 July 13 10:20-11:00a.m. (40). 32 49.6 117 21.4 185 
1268 8 July 18 10:20-11:00am. (40). 32 49.6 117 21.4 185 
1269 20 July 13 10:20-11:00a.m. (40). 32 49.6 117 21.4 185 
1270 000 July 13 12:10-1:00p.m. (40), 32 49.6 117 21.4 285 
1271 8 July 13 12:10-1:00p.m. (40). 32 49.6 117 21.4 285 
1272 20 July 13 12:10-1:00p.m. (40), 32 49.6 117 21.4 285 
1273 000 «July 14 5:30-5:55a.m. (40), 32 51.6 117 18.6 0 
1274 8 July 14 5:30-5:55a.m. (40), 32 51.6 117 18.6 0 
1275 20) July 14 5:30-5:55a.m. (40), 32 51.6 117 18.6 0 
1276 ©6000) «July 14 6:20a.m. (40), 32 51.6 117 186 64-0 
OTT 8 July 14 6:20a.m. (40). 32 51.6 117 186 64-0 
1278 20 July 14 6:20a.m. (40), 32 51.6 117 186 64-0 
1281 000 July 16 5:30-5:55a.m. (39.5,) 32 51.6 117 17.5 0 
1282 8 July 16 5:30-5:55a.m. (39.5,,) 32 51.6 117 17.5 0 
1283 20 July 16 5:30-5:55a.m. (39.5) 32 51.6 117 17.5 0 
1284 000 July 16 6:15am. (GES) ea Gila “ali akesy GREW) 
1285 8 July 16 6:15 a.m. (39.5,)) 32 51.6 117 17.5 73-0 
1286 20 July 16 6:15 a.m. (39.5;)) 82 51.6 117 17.5 73-0 
1292 000 July 17 5:40-6:10am. (40), 32 51.4 117 18.2 0 
1293 8 July 17 5:40-6:10a.m. (40), 32 51.4 117 18.2 0 
1294 20 July 17 5:40-6:10am. (40), 32 51.4 117 182 0 
1295 000 July 17 6:30 a.m. (40),, 32 51.4 117 182 64-0 
1296 8 July 17 6:30a.m. (0) S25 Taste) 64=0 
1297 20 July 17 6:30 a.m. (GOs Bo ml! ane IG GW) 
1300 000 July 18 5:40-6:30a.m. (39,) 32 52.0 117 16.1 0 
1301 8 July 18 5:40-6:30am. (39,) 32 52.0 117 16.1 0 
1302 20 July 18 5:40-6:30am. (39,,) 32 52.0 117 16.1 0 
1303 000 «July 18 11:40-11:59a.m. 41, 32 53.0 117 25.6 575 
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Haul 
number 


1304 
1305 
1306 
1307 
1308 
1309 
1310 
1311 
1312 
1313 
1314 
1315 
1316 
1317 
1318 
1319 

320 
1321 
1322 
1323 
1324 
1325 

326 
1327 
1328 
1329 
1336 
1337 
1338 
1339 
1340 
1341 
1342 
1343 
1344 
1345 
1346 
1347 
1348 
1349 
1350 
1351 
1352 
1353 
1354 
1355 
1356 
1357 
1358 
1359 
1862 
1363 
1364 
1371 
1372 
1373 
1375 
1376 


1377 


137! 

1379 
1380 
1381 


Appa- 


ratus 
used 


20 
000 
8 
20 
000 
8 
20 


20 
000 
8 
20 
000 
8 
20 
000 
8 
20 
000 
8 
20 
000 
8 
20 


TABLE 5.—DatTA RELATIVE TO PLANKTON HauLs—(Continued) 


Date 


University of California Publications in Zoology 


1906 


July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 


July § 
July 2 
July 2 
July 2 


July 


July £ 


July 


July 2 


July 


July 2 
July 2 
July 2 
July 2 


July 
July 
July 
July 


Aug. 
Aug. 
Aug. 
Aug. 


18 
18 
18 
18 
18 
18 
18 
18 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 


1907 


June 


3 


June 3 
June 3 


bo bo bo 


Part A—Preliminary Plankton Collections 


Time of day 
and 


duration of haul 


its 
:40-11:59 a.m. 
2:55-1:15 p.m. 


ay 
oe 


DAD UO OV OT OV OT OF 


He 
BPH OULTIUA ARH UWUc»riop hobo Heer 
Denoenoents PA Re A 


40-11:59 a.m, 


:15 p.m. 


7:55-1:15 p.m. 
7:45-2:10 p.m. 
2:45-2:10 p.m. 
2:45-2:10 p.m. 
7:40-6:30 a.m. 
:40-6:30 a.m. 
7:40-6:30 a.m. 
:01-12:20 p.m. 
2:01-12:20 p.m. 
:01-12:20 p.m. 


2:25-1:55 p.m. 


20-6:20 a.m. 


2:20-6:20 a.m. 
7:20-6:20 a.m. 
:00 a.m. 
:00 a.m. 
:00 a.m. 
745 p.m. 
:45 p.m. 
245 p.m. 
2:15-1:40 p.m. 


:40 p.m. 
:40 p.m. 
730 a.m. 
730 a.m. 


:40 a.m. 

:40 a.m. 

:20 a.m. 

:20 a.m. 

:20 a.m. 
:35-11:59 a.m. 
:35-11:59 a.m. 
235-11:59 a.m. 
:30-6:25 a.m. 
1:30-6:25 a.m. 
7:30-6:25 a.m. 
7:35-6:30 a.m. 
7:35-6:30 a.m. 
7:35-6:30 a.m. 
740 a.m. 

:20 a.m. 
2:40-7:05 a.m. 
2:40-7:05 a.m. 


:30 p.m. 
730 p.m. 
730 p.m. 


Section 


41s 
41, 
41, 
41, 
41, 
41,, 


~~ 
He wo tO 
> 
eo 
a) 
AN 


wma —~ 


Position 
N lat. W long. 
32°'5310 117° 2526 
32 53.0 117 25.6 
32, 53.0 117 25:6 
By BHO allie, Psy) 
32 53.0 117 25.6 
32 53:0 117 25.6 
32 53:0 117 25.6 
32 53.0 117 25.6 
32 52.5 117 16.1 
32 52.5 117 16.1 
BY) psy, alaly/ al(opil 
32 49.6 117 269 
32 49.6 117 26.9 
32 49.6 117 26.9 
32 49.6 117 26.9 
32 49.6 117 26.9 
32 49.6 117 26.9 
32 49.6 117 26.9 
32 49.6 117 26.9 
32 49.6 117 26.9 
32 52.4 117 17.0 
32, 52.4 117 17.0 
32 52.4 117 17.0 
32 52.4 117 17.0 
32 52.4 117 17.0 
32 52.4 117 17.0 
32 52.0 117 16.2 
32 52.0 117 16.2 
32 52.0 117 16:2 
32) 64.6 107 25.2 
32 54.6 117 25:2 
32 54.6 117 25.2 
32 54.6 117 25:2 
oe 46 | ie ove: 
32 54.6 117 25.2 
32 54.6 117 25.2 
Ber D460 alli ase 
32 54.6 117 25.2 
32 51.9 117 16.9 
32 51.9 117 16.9 
32 51.9 117 16.9 
32 543 117 21.4 
32 54.3 117 21.4 
32 54.3 L7 21-4 
32 54.3 117 21.4 
32 54.3 117 21.4 
By te: Bey alalye Pale?! 
32 54.3 117 21.4 
32 54.3 117 21.4 
32 54.3 117 21.4 
32 52.2 117 16.6 
32 52.2 117 16.6 
32) 52:2) T7ei66 
Bey BPE“ alalirg = aliyata) 
32) b2.4 Saal 20) 
pe aes antes aly) 
32) 52-7 ddl 8:8 
BY a alaly/alfets) 
Bey eRe aire altses) 
32 52.7 117 18.8 
32 53.4 117 17.4 
Re ae ee mala ari! 
a2) oa Au ies: 


Depth 
in 
meters 


prmnwoc 


4-7 


cooooomrunun 


585 


bo po po Oro 

AINNAAS 

Sear eer gan ea ontte 
oeooooocooooocooococ“ecocqcoeocoecocoso 


I 
oooococo°o°o°oso 


= 
i 
i 


[ Vou. 15 


Remarks 


1915] 


Haul 
number 


1382 
1383 
1384 
1386 
1387 
1388 
1389 
1390 
1391 
1392 
1393 
1394 
1395 
1396 
1397 
1398 
1399 
1400 
1401 
1402 
14038 
1404 
1405 
1406 
1407 
1409 
1410 
1411 
1412 
1413 
1414 


1415 
1416 
1417 
1418 
1419 


1420 
1421 
1422 
1423 
1424 
1425 
1426 
1427 
1428 
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TABLE 5.—DATA RELATIVE TO PLANKTON HAauLs—(Continued) 


Date 
1907 
June 11 
June 11 
June 11 
June 15 
June 17 
June 17 
June 17 
June 18 
June 21 
June 21 
June 24 
June 24 
June 24 
June 28 
July 1 
July 3 
July 3 
July 3 
July 9 
July 9 
July 9 
July 12 
July 12 
July 12 
July 12 
July 24 
July 24 
July 24 
July 29 
July 29 
July 29 
1908 
June 11 


vA 
° 
a 
Go co Go do co GO bo bo bo 


Part A—Preliminary Plankton Collections 


Time of day 
and 


duration of haul 


BAAN ANNAONAIS 


moDoonmnmowie 


200 a.m, 

:00 a.m. 

:00 a.m. 
:00-10:20 a.m, 
:00 a.m. 

:00 a.m. 

:00 a.m. 
:00-6:20 a.m. 
:00 a.m. 

:00 a.m. 

:00 a.m. 

700 a.m. 

:00 a.m. 
:00—4:20 p.m. 
:00—8:20 a.m. 
:00 a.m. 

:00 a.m. 

:00 a.m. 

:00 a.m. 

200 a.m. 

:00 a.m. 

700 a.m. 

:00 a.m, 

:00 a.m. 

:00 a.m. 

:00 a.m. 


00 a.m. 


:00—? a.m. 
730 a.m, 
:30 a.m. 
:30 a.m. 


2:25-2:45 p.m. 
2:25-2:45 p.m. 
:01-12:25 p.m. 
:00-10:25 a.m. 
715 p.m. 


Section 


(39,1) 
(39,1) 
(3911) 
(39,0) 
40,; 
40,4 
40,4 
(3940) 
(40) 10 
(40) 19 
(39,1) 
(39,1) 
(39,1) 
(39,0) 
(3910) 
(39.5,1) 
(39.51) 
(39.51) 
11 
4011 
40,4 
(40) 10 
(40) io 
(40) 10 
(40). 
(40). 
(40) 10 
(40) 10 
On 
404, 
40,4 


43, 


A 


Position 


co 09 tp CO OO 0 te RF CO Co 


DDT DUDS OV DD GUST OUST SUT UT OU OU ST SY TU OU SUH VOUS UT Or 
HUN ADOAADRRRADAWWHHHLUNwWoOOSORRE, 


OVO OTN 
WMANSSCS ADAWw 


W long. 


117° 


117 
117 
117 
Waly 
117 
alee 
117 
117 
117 
117 
117 
117 
unlié 
ily 
aL tz4 
NT, 
117 
117 
117 
117 
117 
117 
117 
117 
ialy/ 
117 
117 
117 
Mars 
aly 


aly 
117 
117 
117 
117 


Maly 
117 
117 
117 
117 
117 
117 
Maly 
117 


17/4 
17.4 


— 
an 
o 


ra 
= 
Hoo oMUUN NN wWwWwHHDYANAe 


a ee ee Ee ee ee ee ad 


VOD ONIAINANNAAN Pe AaNN 


Depth 
in 
meters 


110-0 
92-0 
100-0 
0 


» 145-0 


135-0 
130-0 
0 
92-0 
82-0 
110-0 
92-0 
100-0 
0 

0 
135-0 
130-0 
120-0 
130-0 
135-0 
120-0 
100-0 
110-0 
92-0 
100-0 
145-0 
155-0 
0 
185-0 
175-0 
165-0 


ocoooo 


ety 
oS 
bo 


oqooooocceoeoeo 


Remarks 


Surface covered 
with ‘‘red 
water’’ 
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EXPLANATION OF TABLE 5, PART B 


This part includes all the field data relative to the plankton col- 
lected since June 12, 1908, which marks the time when water samples 
were first collected in connection with net hauls and when the first 
serious attempt at collecting primarily for quantitative purposes was 
commenced. 


First column.—Numbers under which the collections were aecessioned; they 
are arranged in chronological order irrespective of the nature of the haul. 


Second column.—Apparatus used in making the hauls: K.B. refers to the 
Kofoid water bottle (see p. 11), and the remaining symbols to nets as explained 
in Appendix I. 

Third column.—Time and duration of haul entered to the nearest minute. 


Fourth column.—Section; for explanation see page 46. 
Fifth and sixth columns.—Latitude and longitude; for error see pages 18 and 45. 


Seventh column.—Depth at beginning and end of haul entered to the nearest 
meter above and the nearest five below 200 meters; for error see page 20. 


Eighth column.—Numbers indicating water samples taken in connection with 
haul; see Table 1. 


Ninth column.—Miscellaneous remarks relative to hauls. 


1915] 

Appa 

Haul ratus 
number used 
1429 K.B 
1430 K.B 
1431 K.B 
1432 000 
1433 K.B 
1434. K.B 
1485 K.B 
1436 000 
1437 12 
1438 000 
1439 12 
1440 20 
1441 K.B 
1442 K.B 
1444 000 
1445 12 
1446 20 
1447 K.B. 
1448 000 
1449 12 
1450 20 
1451 =K.B. 
1452 000 
1453 12 
1454 20 
1455 000 
1456 12 
1457 20 
1458 K.B. 
1459 =K.B. 
1460 000 
1461 12 
1462 20 
1463 K.B 
1464 K.B 
1465 000 
1466 10 
1467 20 
1468 000 
1469 10 
1470 20 
1471 000 
1472 10 
1473 20 


1476* K.000 


1477 
1478 
1479 
1480 


1481 
1482 
1483 
1484 
1485 
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TABLE 5.—DatTa RELATIVE TO PLANKTON HavuLs—(Continued) 
Part B—Plankton Collections of Quantitative Significance 


Time of day 


an 
duration of haul 


10:30 a.m. 
11:14 a.m. 


9:35 a.m. 


10:30-10:50 a.m. 
10:35 a.m. 
11:40 a.m. 
12:20 p.m. 


9:30-9:50 a.m. 
9:30-9:50 a.m. 
11:10-11:50 a.m. 
11:10-11:50 a.m. 
11:10-11:50 a.m, 
11:25 a.m. 
12:01 p.m. 


12:30-1:00 p.m. 
12:30-1:00 p.m, 
12:30-1:00 p.m. 
12:45 p.m. 

7:40-3:20 p.m. 
7:40-3:20 p.m. 
:40-3:20 p.m. 
:40 p.m. 

:26-3:39 p.m. 
7:26-3:39 p.m. 
7:26-3:39 p.m. 


745-11:20 a.m. 
745-11:20 a.m. 
245-11:20 a.m. 
210 a.m. 

710 a.m. 
:40-2:20 p.m. 
:40-2:20 p.m. 
:40—2:20 p.m. 
:20 p.m. 

:20 p.m. 


wwt po bo bo po 


He 
ooo 


a1 
He 


NwNNHHe 


7:45-8:25 a.m. 
7:45-8:25 a.m. 
7:45-8:25 a.m. 
9:35 a.m. 

9:35 a.m. 

9:35 a.m. 
10:20-10:40 a.m. 
10:20-10:40 a.m. 
10:20-10:40 a.m. 


Section 


43, 
43,, 


(41.5,,) 33 


Position 
N lat. W long. 
June 12, 1908 
32° 5307 «= 7° 3425 
32 53.7 117 34.5 
June 13, 1908 
Ou 25 
June 15, 1908 
32) 39, alalyf Sita 
32 39.0 117 30.1 
32 37.7 117 29:9 
32) 37.0 Lit 29.7 
June 16, 1908 
2 48.5 117 34.4 
32 48.5 117 34.4 
32 46.9 117 31.8 
32) 46.9) - AT Ses 
32 46.9 117 31.8 
32 46.9 117 31.8 
32 46.9 117 31.8 
June 17, 1908 
Bs}. | (lal © ally Gye) 
ays), LORI alii tax) 
33 0.1 117 50.0 
338) (0 TT 500 
32 59.5 117 43.6 
32 59.5 117 43.6 
32 59.5 117 43.6 
oo LOL0) yale 4240 
33 (0.1 ~=+4117 38.9 
pps (Os  alal7/ SEK) 
33° 0.1. 117 38.9 
June 18, 1908 
32 57.8 117 46.0 
32 57.8 117 46:0 
32 57.8 117 46.0 
32 57.8 117 46.0 
32 57.8 117 46.0 
382 49.8 117 46.0 
382 49.8 117 46.0 
32 49.8 117 46.0 
32 49.8 117 46.0 
32 49.8 117 46.0 
June 19, 1908 
32 57.7 117 22.7 
Soe es Wale 22 a7 
32 57.7 117 22.7 
Se iotee welt 2a 
32 57.7 117 22.7 
ay, gah alaligg ear 
32 58.8 117 20.0 
32 58.8 117 20.0 
32 58.8 117 20.0 
June 21, 1908 
32 52 117 30 
June 23, 1908 
32 44 AIT 30:3 
32 41.4 117 30.3 
32 414 7 (30:3 
32 41.4 117 30.3 
June 24, 1908 
BB) Bei ally do) 
33° 4.7 117 29.4 
BS) Oh) TET, 22958) 
BB) Gye) | alaly” sShhes} 
33° 4:7 DIT 29:4 


Depth Water 


in sample 
meters number Remarks 
915 32 
550 33 
CLIN Bees ee errs Imperfectly closed 
0 49,51 
890 50 
MOS 9 Wee es ecscee Imperfectly closed 
455 53 
0 59 
0 59 
0 60 
0 60 
0 60 
S900 aekeeSeewessssce Imperfectly closed 
640 61 
0 
0 
0 
705 Imperfectly closed 
0 
Ok § (Sean s 
Ole). Gade tentereee ae 
915 67 
Op eee 
ON, se nee ee 
Oe 
0 
0 
0 
1070 Imperfectly closed 
1070 Same haul as 1458 
0 7 
0 7 
0 7 
1025 7 
1025 78 Same haul as 1463 
0 80 
0 80 
0 80 
440-0 
440-0 
440-0 
0 
0 
0 
SO ae ee eee 
DHOOR" Aenean Mud haul 
0 89 
0 89 
0 89 
460 97 
520 99 
DOO ge Meenater ste 
660 102 
G95% Meee ete cece 


*Trial of Kofoid closing net made between 9:00 and 11:00 a.m. 


158 
Appa- 
Haul ratus 
number used 
1488 000 
1489 000 
1490 0 
1491 20 
1492 000 
1493 20 
1494 000 
1495 0 
1496 20 
1499 000 
1500 000 
1501 0 
1502 20 
DOS Mereee 
1504 000 
1505 000 
1506 10 
1507 20 
1508 000 
1509 000 
1510 10 
1511 20 
1512 000 
1513 10 
1514 20 
1516 000 
1517 10 
1518 000 
1519 10 
1520 20 
1521 K.B. 
1523 KB. 
1524 000 
1527 000 
1528 10 
1529 20 
1530 000 
1532 000 
1533 20 
1535 000 
1537 10 
1538 20 
1542 K.000 
1543 =K.B. 
1544 K.B. 
1545 K.B. 
1546 K.B. 
1547 + K.B. 
1548 K.B. 
1549 K.B. 
1550* K.000 
DST esc 
1557 K.000 
1558 000 


* Haul 1550 began at 11:45 a.m. and ended at 12:40 p.m 
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TABLE 5.—DatTa RELATIVE TO PLANKTON HauLs—(Continued) 
Part B—Plankton Collections of Quantitative Significance 


Time of day 


an 
duration of haul 


:15 a.m. 
9:15 a.m. 
5-9:15 a.m. 
pie a.m, 
:10 a.m. 
710 a.m. 
:00 a.m. 
:15 a.m. 
215 a.m. 
7:45-4:10 p.m. 
2:45-4:10 p.m. 
7:45-4:10 p.m. 
7:45-4:10 p.m. 


725-9 
Aes 


Bee 
COO) G2 CO FAFA + OO OH CO | OO 


12:25-12:50 p.m. 
12:25-12:50 p.m 
12:25-12:50 p.m 
12:25-12:50 p.m 
5:50 a.m. 
5:58-6:15 a.m 
5:58-6:15 a.m 
5:58-6:15 a.m 
6:20-6:45 a.m 
6:20-6:45 a.m 
6:20-6:45 a.m 
9:00 a.m. 
9:20-9:45 a.m 
9:50-10:05 a.m 
9:50-10:05 a.m 
9:50-10:05 a.m. 
2:55 p.m 


HH 

be 
ren 

ore: 
) 
5 


:20 a.m. 


Bee 
(ll ell eel 


5 


2:35-7:54 p.m. 
735-7 :54 p.m. 
2:35-7:54 p.m. 


6:45-7:00 p.m. 


N-i-] 


7:17 a.m. 
8:25 a.m. 
8:56 a.m. 


1:45-2:30 p.m. 
8:00-9:00 p.m. 


:40-11:59 a.m. 


:30-10:30 a.m. 
:30-10:30 a.m. 


Section 


501 
49.1 


Sho 
Dio 


61, 
61, 
61, 


Position 
N lat. W long. 
June 25, 1908 
32° 55!0 117° 21%4 
32 55.0 117 21.4 
32 55.0 117 21.4 
32 55.0 117 21.4 
32 55.1 117 21.3 
32 55.1 117 21.3 
82 55.1 117 21.3 
32 55.1 117 21.3 
32 55.1 117 21.3 
32 51.4 117 21.5 
32 51.4 117 21.5 
32 51.4 117 21.5 
32 51.4 J17 21.5 
June 26, 1908 
32 38.8 117 29.9 
32 38.8 117 29.9 
32 38.8 117 29.9 
32 38.8 117 29.9 
June 27, 1908 
32 54.1 117 21:0 
32 540 M07 210 
Bye by:kal ala? alg) 
32, 54.1 WIT 21.0 
32 54.1 117 21.0 
32 54.1 117 21.0 
32 541 D7 2150 
June 30, 1908 
32 54.4 117 21.5 
32 54.4 117 21.5 
32 54.4 117 21.5 
32 54.4 117 21.5 
82 54.4 17 21.5 
82 544 117 215 
July 1, 1908 
ior alles) alts}, fepal 
Bey alas} alalisy | fjcil 
July 2, 1908 
32 58.4 118 13.6 
32 5814 118 13.6 
32 58.4 118 13.6 
32 58.4 118 13.6 
July 7, 1908 
32 45.6 118 20.5 
32 45.6 118 20.5 
July 8, 1908 
BS ey OS ee On Ee fs eo 
30) 219) Sh Loe 
83. 27.9 118 19.1 
July 9, 1908 
33) /.0}2) 18 313 
July 10, 1908 
32 53.4 118 10.2 
32 53.4 118 10.2 
32 53.4 118 10.2 
32 53.4 118 10.2 
32) 53.4 118 91 
32 53.5 118 7.4 
July 16, 1908 
32 48.7 118 14.5 
32 49.2 118 149 
July 17, 1908 
32; 24.2 119 6.2 
32 24.2 119 6.2 
32 24.2 119 6.2 


meters 


Depth Water 


in sample 
number 


Remarks 


Same haul as 1488 


Same haul as 1499 


Dip-net haul 
Same haul as 1504 


bo 
=] 


Same haul as 1508 


an cooo00om ooorco oooo 


is 
Oo 


ou 
So 
nucoce 


Imperfectly closed 
Imperfectly closed 
Imperfeetly closed 


Dip-net haul 


Haul formerly 
labelled 1562 


1915] 


Michael, et al.: 
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TaBLE 5.—Data RELATIVE TO PLANKTON HauLs—(Continued) 
Part B—Plankton Collections of Quantitative Significance 


Appa Time of day 
Haul ratus an 
number used duration of haul 
1559 = 000 6:20- 6: 30 a.m. 
1560 000 7:20-8:00 a.m. 
1563 K.B. 11:29 a.m. 
1564 K.B. 11:47 a.m. 
1565 K.B. 12:40 p.m. 
1566 K.B. 12:58 p.m. 
1567 K.000 1:06-1:29 p.m. 
1568 000 2:45-3:13 p.m. 
1569 10 2:45-3:13 p.m. 
1570 K.000 7:57-8:13 a.m. 
1571 000 8:09-8:50 a.m. 
1572 K.000 9:16-9:29 a.m. 
1573 K.000 9:54-10:08 a.m. 
1574 000 = 10:13-10:31 a.m. 
1575 = K.000 10:44-10:55 a.m. 
1576 K.000 12:33-12:46 p.m. 
1577 000 12:55-1:15 p.m. 
1578 K.000 1:52-2:07 p.m. 
1579 000 7:30-7:50 p.m. 
1580 10 7:30-7:50 p.m. 
1581 20 7:30-7:50 p.m. 
1582 000 8:10-8:35 p.m. 
1583 10 8:10-8:35 p.m. 
1584 20 8:10-8:35 p.m. 
1585 000 4:27-4:50 a.m. 
1586 10 4:27-4:50 a.m. 
1587 20 4:27-4:50 a.m. 
1588 000 5:05-5:30 a.m. 
1589 10 Dis 5:30 a.m. 
1590 20 5:05-5:30 a.m. 
1591 000 7:48-8:10 p.m. 
1592 10 7:48-8:10 p.m. 
1593 20 7:48-8:10 p.m. 
1594 000 8:20-8:42 p.m. 
1595 10 8:20-8:42 p.m. 
1596 20 8:20-8:42 p.m. 
1597 000 4:26-4:46 a.m. 
1598 10 4:26-4:46 a.m. 
1599 20 4:26-4:46 a.m. 
1600* 000 4:58-5:18 a.m. 
1601* 10 4:58-5:18 a.m. 
1602* 20 4:58-5:18 a.m 
1603 K.000 12:33-12:41 p.m 
1604 10 =: 12:50-1:00 p.m 
1605 000 7:00-7:20 p.m 
1606 10 7:00-7:20 p.m 
1607 20 7:00-7:20 p.m 
1608 K.B. 10:40 a.m 
1609 K.B. 11:45 a.m 
1610 K.B. 12:30p.m 
161] K.B. 12:50 p.m 
1612 K.B. 1:45 p.m 
GIS. K-B: 1:58 p.m 
1614. K.B. 2:22 p.m 
1615 K.B. 2:40 p.m 
1616 K.B. 2:54 p.m 
WGI KB: 3:05 p.m 
1618 K.B. 3:21 p.m 
*From 4 


Section 


(40) 10 


(40) 10 
(40) 10 
(40) 19 
(40.5) 15 


(40.5) 0; 
(40.5) 10: 


41,5 
41, 


41% 
41° 
418 


515 
51% 
51* 
51 
51* 
51% 
51 
51% 
51% 
51% 
51% 


:55 to 5:15 a.m. the boat drifted from the 


Position 


N lat. W long. 
July 18, 1908 
32° 2472 119° 6f2 
32 24.2 119 6.2 
July 21, 1908 


32 49.6 117 28.8 
32 49.6 117 28.8 
32 49.6 117 28.8 
32 49.6 117 28.8 
32 49.6 117 28.8 
32 49.6 117 28.8 
32 49.6 117 28.8 
July 22, 1908 
32 50.1 117 34.0 
32) 90:6) 117% 3337 
32 51.4 117 33.3 
32) Dec aly 3253 
32) Dass) LL 32:3 
32 53.8 117 31.8 
32 55.6 117 30.4 
32 56.3 117 29.8 
32 57.6 117 28.8 
32 51.5 117 21.4 
32 51.5 117 21.4 
32 51.5 117 21.4 
32 51:9 117 21.6 
32, 51.9 117 21.6 
32 51.9 117 21.6 
July 28, 1908 
32) (bik 117 22.0 
32 51.5 117 22.0 
32) 51.5 117 22:0 
32 52.1 117 20.2 
32) 52a 117 20:2 
32 o2a AT (20:2 
32 51.7 17 20:7 
By) balerf salally¢ PAE, 
ary pyley ala. PAWS 
32 51.8 117 22:0 
az oles. Ti 32210) 
32 51.8 117 22.0 
July 24, 1908 
32 51. W117 22.2 
32 51.4 117 22:2 
32 51.4 117 22.2 
oe) pilepe 107 22:6 
32 51.5 117 22.6 
32 51.5 117 22:6 
32 51.4 117 18.2 
32 51.4 117 18.2 
August 26, 1908 
oul Tales} alaliye Payal 
ai 1828) La Sie 
DS .8) MTs eels 
August 29, 1908 
29 7.4 118 17.0 
29 76 118 16.9 
29° 7.8 i118 16:9 
29 7.8 118 16.9 
29 8.0 118 16.9 
29) Bul Ss 1639 
29 8.2 118 16.9 
29 8.3 118 16.9 
29 84 118 16.9 
29°75 8:5 11/8) 16:8 
29 85 118 16.8 


Depth 
in 
meters 


ooo omwoooooo ocoooocooceocoecoo ocoooooSoK 


= 
OU 
rs 
So 


1100 
730 
550 
365 
275 
185 
137 

92 
46 
1280 


Water 
sample 
number 


467, 468 
467, 468 
467, 468 


549 
553 
556 
558 
561 
563 
566 
568 
569 
571 


573 


159 


Remarks 


Net failed to close 


position entered to 32° 51/2 N 117° 22/0 W. 
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TABLE 5.—DatTa RELATIVE TO PLANKTON HauLs—(Continued) 


Part B—Plankton Collections of Quantitative Significance 


160 
Appa- Time of day 

Haul ratus and 
number used duration of haul 

1619 K.000 9:20-9:32 a.m. 

1620 K.000 10:03-10:14 a.m. 

1621 K.000 10:52-11:01 a.m. 

1622 K.B. 8:50 a.m. 

1623 K.B. 9:48 a.m. 

1624 K.B. 10:30a.m. 

1625 K.B. 10:58 a.m. 

1626 K.B. 11:18 a.m. 

1627 K.B. 11:30a.m. 

1628 K.B. 11:43 a.m. 

1629 K.B. 11:54a.m. 

1634 000 5:50-6:20 a.m. 

1635 12 5:50-6:20 a.m. 

1636 K.B 7:55 a.m. 

1637 K.B 8:35 a.m, 

1638 K.B 9:05 a.m. 

1639 K.B 9:10 a.m. 

1640 K.B 9:27 a.m. 

1641* 20 

1642* 12 

1643* 000 

1644 K.B. 12:40 p.m. 

1645 K.B. 12:55 p.m. 

1646 K.B. 1:10 p.m. 

1647 K.B 1:15 p.m. 

1648 K.B. 3:36 p.m. 

1649 K.B 4:05 p.m. 

1650 000 5:05-5:50 p.m. 

1651 12 5:05-5:50 p.m. 

1652 12 6:10-6:45 p.m. 

1653 000 6:10-6:45 p.m. 

1654 12 6:55-7:20 p.m. 

1655 000 6:55-7:20 p.m. 

1656 12 7:25-8:00 p.m. 

1657 ~—-000 7:25-8:00 p.m. 

1658 12 5:00-6:00 p.m. 

1659 000 5:00-6:00 p.m. 

1660 000 6:00-6:45 p.m. 

1661 000 6:45-7:30 p.m. 

1662 = 000 7:30-8:00 p.m. 

1666 12 8:45-9:15 a.m. 

1667 000 8:45-9:15 a.m. 

1668 S.N.1 9:05-9:30 a.m. 

1671 K.B. 5:36 p.m. 

1672 12 5:55-6:20 p.m. 

1673 =000 5:55-6:20 p.m. 

1674 + K.B. :00 p.m. 

1675 =K.B. 

1676 KB. 

LGR INE -m,. 

1678 K.B m. 

1679 12 735 

1680 000 iid: 

1681 12 40-8:15 p.m 

1682 000 40-8:15 p.m 

1683 K.000 10-8 :40 p.m 

1684 K.000 7:20-9:45 p.m 


*Hauls began 


at 11:45 a.m. and ended a 


Section 


51 
51% 
Bib 


26 
264 
26 
26" 
264 
26 
26% 
26% 


44, 
44, 
44, 
44, 
44, 
44, 
44, 


42,5 
42,5 
42,5 
4250 
42,0 
42,5 
42,5 


42,, 
42,, 
42.5 
42:5 
42,5 
421 
42,, 


9 
“10 


39, 
39, 
39, 


42, 
42 0 
49, 
4250 
42.5 
42, 
42.5 
42, 
4345 
43,5 
43,1 
43,, 


Position 

N lat. W long. 

August 30, 1908 
29° 78 118° 1629 
29 8.6 118 16.8 
29) (86) 18 1725 

August 31, 1908 
28 20.8 116 10.8 
28 20.8 116 10.8 
28 20.8 116 10.8 
28 20.8 116 10.8 
28 20.8 116 10.8 
28 20.8 116 10.8 
28 20.8 116 10.8 
28 20.8 116 10.8 


February 19, 1909 


32 41.5 117 39.7 
32 41.5 117 39.7 
32 41.5 117 39.7 
oo 4 In 3 on 
32 41.5 117 39.7 
32) 41-5) TT 39:7. 
32 41-5) LL 39k7i 
June 15, 1909 
320233) LT 3:8 
32; 52:3 117 31.8 
By) BY 3) lal ayiles} 
or pyileay:  aal7/ SOL} 
S2olee | Lbs 300 
32) DIO) Aa 2952, 
So ole LI 28:8 
June 16, 1909 
a2 o2s0. we 32. 
era oy hh salaly(” aly 
32 51:7 DT 32.4 
32) S17 Taiy 3274 
32 517 117 32.4 
32 51-7 117 32.4 
SeDOLO yy oles 
SP) Gye) alaly/ Ghilets} 
32 50:9 17 3.8 
32 50:9 IL7 31.8 
June 17, 1909 
SPA tales} lal al(aye/ 
Sey Bulkesy ale alta 
BPA oleh ally? alser/ 
S32) tyme} aba alays¢ 
BY)” pyle} alae = altasy/ 
June 19, 1909 
32 (37. 17 145 
Be Bist alah Web 
Bey Biel alaligé alecss 
June 21, 1909 
32 52.8 LT 32.2 
32 51.8 117 304 
32) pls) Dd B04: 
32) 52:0) Diy Sis 
BYP pltsy ality, “Bi05) 
32 51-8) 17 29:9. 
32 5-8 107 29.8 
32) 51.7 DT 29:7 
32 52:0) 17 32:9 
32 52.0 117 32.9 
Bey bal alili// BR 
Be Beal ally? BBY 
32 52.8 117 33.2 
32 53.0 117 32.7 
t 12:45 p.m. 


€ Water 
in sample 
number 


Remarks 


Failed to close 


0 882, 883 
0 882, 883 
Imperfectly closed 
Imperfeetly closed 


Imperfectly closed 


550 983 


Sun-down 6:54 
p-m. 


Surface tempera- 
ture correspond- 
ing to hauls 
1658-1662 was 
18°4. Boat at 


mooring 


Soo cOCOSOS coocoocoocooCcoceo 


wo 


Sun-down 6:55 
p.m. 


sees 


1915] 


Haul 
number 


1685 
1686 
1687 
1688 
1689 
1690 


1691 
1692 
1693 
1694 
1695 
1697 
1698 
1699 
1700 
1701 
1702 
1703 
1704 


1705 
1706 
1707 
1708 
1709 
1710 
1711 
1712 
1714 
1715 
1716 
1717 
1718 
1719 


1721 
1722 
1723 
1724 
1725 
1726 

127 
1728 
1729 
1730 
1731 
1732 
1733 
1734 
1735 
1736 
1737 
1738 
1739 


1740 
1741 
1742 
17438 
1744 
1745 
1746 
1747 
1748 


Appa- 
ratus 
used 


12 
000 
000 

L.N.1 
000 
K.000 


L.N.1 
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TABLE 5.—DatTa RELATIVE TO PLANKTON HauLs—(Continued) 


Part B—Plankton Collections of Quantitative Significance 


Time of day 
and 
duration of haul 


750 a.m. 
:00 a.m. 


:55 p.m. 
727 p.m. 


250 p.m. 


:50 p.m. 
:05 p.m. 


TWANAAANMUIUAUIE LHW BDANDAARAAHHLAUTE BOP LPS 


2:15-8:23 p.m. 


247 p.m. 
:07 p.m, 
225 p.m, 


744 p.m. 
2:00-5:55 p.m, 
2:10-6:10 p.m. 


2:15-7:00 p.m. 
2:15-7:00 p.m, 
2:53-7:14 p.m. 
2:03-7:40 p.m. 
2:03-7:40 p.m. 


:12-8:32 p.m. 
7:45-8:41 p.m. 
2:45-8:41 p.m. 
7:41-9:01 p.m. 


:43 p.m. 
710 p.m. 
:00 p.m. 


WADADAMNMINA WNL WWAWWAWAIRADAAHONU Pp Bp Pp HP 


:00—5:00 a.m. 
2:00-5:00 a.m. 
:00—5:00 a.m, 
7:40-5:20 a.m. 
2:15-6:10 a.m. 
2:35-6:50 a.m. 


:55—-5:20 a.m. 


7:55-6:00 a.m. 
7:55-6:00 a.m. 
2:10-6:50 a.m. 
7:10-6:50 a.m, 
2:35-7:00 a.m. 
3:25-7:45 a.m. 
2:15-8:25 a.m. 
2:00-8:55 a.m. 
2:00-8:55 a.m. 
2:55-9:17 a.m. 


7:58-5:15 p.m. 


2:05-6:15 p.m. 
2:05-6:15 p.m. 
2:25-6:45 p.m. 
:20-7:05 p.m. 
2:20-7:05 p.m. 
2:15-7:35 p.m. 
2:15-8:23 p.m. 


7:44-5:15 p.m. 
2:10-6:10 p.m. 


2:13-6:35 p.m. 


7:34-7:54 p.m. 


:00-6:20 p.m. 
:00-6:20 p.m. 
:28-6:48 p.m. 
2:35-7:11 pm.. 
:35—7:11 p.m. 
2:10-7:35 p.m. 


a f= 
Section N lat. 


4314 
4331 
4311 
4311 
43.4 
4351 


0 


Position 

W long. 
June 22, 1909 
Hey 0 Vala ly Oia ta}45) 
53.2 117 36.5 
08.2 117 36.5 
52.6 117 36.6 
52.8 117 35.7 
52.9 117 35.6 
June 23, 1909 
52 ily exo) 
52 ET a0 
52 nal Bi) 
52 117 +30 
52 117 30 
52 117 30 
52 117 30 
52 117 +30 
52 117 30 
52 117 30 
52 117 30 
52 LL 30 
52 117 30 
June 24, 1909 
52 lily S30) 
52 117 30 
52 LUT 30 
52 Lees 0, 
52 ial 3X0) 
52 117 30 
52 Iii. 30 
52 117 30 
52 117 +30 
52 walk? 8x0) 
52 117 30 
52 117 30 
52 11% 30 
52 U7 30 
June 25, 1909 
52 nlaling, eX) 
52 117 30 
52 enoO 
52 117 +30 
52 LO 30, 
52 3.0 
52 alia ea) 
52 notre eto) 
52 Labs “a X8) 
52 117 30 
52 117 30 
52 117 30 
52 117 30 
52 117 +30 
52 LT 30 
52 ial x0) 
52 117 30 
52 117 30 
52 LT SO 
June 28, 1909 
52 117 30 
52 alae) 
52 117 30 
52 LAT 730 
52 ilaly/ “aX0) 
52 117 30 
52 i SO 
52 La 30 
52 a 230 


Depth 


in 


meters 


Water 
sample 
number 


1008, 1009 
1008, 1009 


1015, 1016 
1015, 1016 
1016, 1017 
1016, 1017 


1017, 1018 
1017, 1018 


161 


Remarks 


Same haul as 1686 


Imperfeetly closed 


Struck bottom 
Imperfectly closed 


Water was bril- 
liantly phos- 
phorescent 
throughout 
the evening 


Imperfectly closed 


162 


Appa- 
Haul ratus 
number used 


1750 12 
1751 000 
1752 K.000 
1753 K.000 
1754 000 
1755 12 
1756 K.000 


1757 ~=K.000 
1758 12 
1759 000 
1760 K.000 
1761 K.000 


1762 12 
1763 000 
1764 K.000 
1766 12 
1767 000 
1768 12 
1769 000 


OCBHAANEWHHS 
a” 
= 
alee A 
bo [vo] 


AAAI ANAIAAASI 


be 
Sot Mitt Meet tes Mit Bhat Mts Bros Mtoe mens 


* 
S 
S 
i=) 


1783 12 
1784 =000 
1785 S.N.1 
1786 12 
1787 000 
1788 §8.N.1 
1789 S.N.1 
1790 12 
1791 000 
1792 S.N.1 
17937 S.N.1 
7947 S.N.1 


1798 S.N.1 
1799 12 
1800 000 
1801 S.N.1 
1802 S.N.1 
1803 12 
1804 000 


1807 L.N.1 
1808 L.N.1 
1809 12 
1810 000 
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TABLE 5.—DaTA RELATIVE TO PLANKTON HavuLs—(Continued) 
Part B—Plankton Collections of Quantitative Significance 


Time 


of day 


an 
duration of haul 


7 
7 
7 
8 
8 
8 
8 
4 
4 
4 
5 
5 
5: 
5 
6 
4: 
4 
8: 
8: 
ie 
te 
zt 


DRAAAME PE LEHNWW HD DODOARWBAANUUTHE 


215-8: 
215-8: 
:42-8 
215-8 
:10-8 
210-8 
750-9: 


730-4 
730-5: 
230-5 
225-5 
755-6: 
740-6 
740-6 
730-7 


00-4 
200-4: 


738-9: 


245-1: 
210-1: 
745-1: 
45-1: 
738-2: 
223-4: 
123-4: 
:23-4: 
55-5: 
735-6: 
10-6: 
243-7: 
215-7: 


215-7: 


00 p.m. 
00 p.m. 
205 p.m. 
:38 p.m. 
750 p.m. 
750 p.m, 
16 p.m. 


:40 a.m. 
30 a.m. 
:30 a.m. 
750 a.m. 


20 a.m. 


:35 a.m. 
735 a.m. 
:10 a.m. 


:25 p.m. 


25 p.m. 


9:00 p.m. 
9:00 p.m. 


7:45 a.m. 
:23 a.m. 
:23 a.m. 


10 a.m. 


48 a.m. 
:52-10:09 a.m. 
:38-10:11 a.m. 
:38-10:11 a.m. 
05 p.m. 
35 p.m. 
36 p.m. 
36 p.m. 
00 p.m. 
50 p.m. 
50 p.m. 
50 p.m. 
25 p.m. 
00 p.m. 
35 p.m. 
05 p.m. 
05 p.m. 
05 p.m. 


Section 


Position 
N lat. W long. 
July 18, 1908 
32° 52” 117° 30’ 
32 52 117 +30 
32 52 117 30 
32 52 117 30 
32 52 117 30 
32) 52 117 30 
32 52 117 30 
June 29, 1909 
32 52 117 +30 
82 52 117 30 
32 52 ilali¢g 33%0) 
32 52 117 30 
32 52 117 30 
32) 92 117 30 
32 52 117 130 
32) 52 117 30 
June 30, 1909 
32 50. Haley Syal 
ee Bh allies Eyal 
32 49.1 118 23.0 
32 49.1 118 23.0 
July 1, 1909 
32 47.7 118 26.3 
32 48107 118) 257i 
32 48.1 118 25.7 
32 52.0 118 21.5 
32 52.0 118 21.5 
32° 52.0° 108) 21.5 
32 62:0) 18) 2:5: 
32° 52:0) 108 211-5: 
32 52.0 118 21.5 
32 52.0 118 21.5 
July 2, 1909 
32 48.6 118 20.4 
From 4:50 to 7:15 
a.m. the boat 


drifted from the 
above position 
to the following 
position 


48.0 118 17.5 
44.5 117 53.5 
44.5 117 53.5 
44.5 117 53.5 


44.5 117 53.5 
41.2 117 32.3 
41.2 117 32.3 
41.2 117 32.3 
41.2 117 32.3 


41.2 117 32.3 
40.0 117 26.0 
40.0 117 26.0 
40.0 117 26.0 
40.0 117 26.0 
40.0 117 26.0 
40.0 117 26.0 
40.0 117 26.0 
40.0 117 26.0 
40.0 117 26.0 


* Haul began 10:52 a.m. and ended at 12:40 p.m. 
+ From 9:38 to 10:11 a.m. the boat drifted from the position entered to 43° 4475 N 117° 50/0 W. 


Depth 
in 
meters 


Water 
sample 
number Remarks 


1023 
1023 


Berea Net badly torn 


ye Aare Oe Imperfectly closed 


1068, 1069 
1068, 1069 
1071, 1072 
1071, 1072 


1081, 1082 
1081, 1082 


1088, 1089 
1088, 1089 


1092 


1095 
1095 
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TABLE 5.—DatTa RELATIVE TO PLANXTON HauLsS—(Continued) 
Part B—Plankton Collections of Quantitative Significance 


pai ADDR Time of day Position Depth Wyistes 
ratus 8c 
phen used raion of haul Section N lat. W long. prefered EGDeE Remarks 
July 7, 1909 

1811 12 2:10-4:45 a.m. 42,, 382°5250 117° 30/0 0 

1812 000 10—4:45 a.m. 42,5 32 52.0 117 30.0 0 

1813 K.000 2:25-5:00 a.m. 42.5 32 52.0 117 30.0 185 

1814 12 42, 32 52.0 117 30.0 0 

1815 000 240 32 52:0 117 30:0 0 

1816 K.000 42,5 32 52.0 117 30.0 92 

1817 K.000 2. 32 52.0 117 30.0 46 

1818 12 240 32 52.0 117 30.0 0 

1819 000 42.5 32 52.0 117 30.0 0 

1820 K.000 4215 32 52.0) 117 30.0 18 

1821 K.000 42,, 32 52.0 117 30.0 

1822 12 42,5 32 52.0 117 30.0 

1823 000 42.5 32; 52:0! 117 30:0 

1824 K.000 i, 32 doe LIT 20:0 W859, sees 


1106, 1107 
1106, 1107 


1825 12 
1826 000 
1827 8.N.1 


40, 32 53.2 117 20.0 
40, +32 53.2 117 20.0 


TST AIT ATI AD ADAD AWA WNW Oe Pp iP Pp 
a “ ack eo ee ee Fe OC, SS: Ag 


SCOoONGDBCSCAnwmoonoos 


1828 K.000 40m 32bsc2) 7 2020) 92) nee 

1830 K.000 40 382) 53:2 117 20:0 460 See 

1831 12 40, 32 53.2 117 20.0 1107, 1108 

1832 000 405) 3255382) 17, 2010 1107, 1108 

1833 S.N.1 5-7:52 p.m. 408 325 3:2) 7, 2010 UG) ieee 

1834 K.000 :20 p.m. 40;, 32° 53:2 117 20:0 i parce 

1835 12 725 p.m. 40 oenoswe Lalit 200 1108, 1109 

1836 000 725 p.m. 40,, 32 53.2 117 20.0 1108, 1109 
July 8, 1909 

1837 000 = =10:20-11:05am. (40), 32 51.3 17 18.8 0 

1838 000 11:20 a.m. (40)55 32 ols) 17 18:8: 37-0 

1839 K.000 11:45-11:55a.m. (40), 32 52.0 117 19.2 27 

1840 K.000 12:35-12:45p.m. (40),, 32 52.2 117 19.3 18 

1841 S.N.1  12:40-1:00 p.m. (40)..5 32 52.5 117 19.5 14 

1842) K.000 12:55-1:05 p.m (40)5o.s 32 52.5 117 19:5 9 

1843 K.000 1:17-1:28 p.m. (40)505 82 52.5 117 19.5 9 

1844 K.000 9 1:35-1:45 p.m. 40g 32 5255 17 19:0 55 

1845 K.000 1:50-2:00 p.m. (40)in 32) 523° 7 Ws8i6 27 

1846 K.000 2:10-2:20 p.m. (40),. 32 52.1 17 18.4 OOTP a hat ee 

1847 000 2:45 p.m. (39,0) GeO alakre alee! DTD Oily eee cate 
July 9, 1909 

1848 K.000 2:50-4:00 a.m. (40),;, 32 52:3 117 20:0 AQ eee eee Failed to close 

1849 12 7:30-4:15 a.m. (40),, 32 52.3 117 20.0 0 1a ATS 

1850 000 7:30-4:15 a.m. (40), 32 52.3 117 20.0 0 VIT2; 1113 

1851 K.000 7:33-4:43 a.m. C40) een bets) U7 20:0 AG ) ape 

1852 K.000 2:53-5:05 a.m. (40);, 32 52:3 117 20.0 27 ode Seeecw te oe 

1853 112 2:20-5:15 a.m. (40)%, 32) 52:3 117 20:0 0 1113, 1114 

1854 000 2:20-5:15 a.m. (Ey BR GIBBS alll PANO) 0 1113, 1114 

1855 K.000 312-5:22 a.m. (40)3, 32 52:3 117 20:0 MSH sheets cee ses 

1856 K.000 2:27-5:40 a.m. (40) ee o2o2.3) ) ulm 2020 9 

1857 K.000 7:50-6:03 a.m. (40)5, 32) 52:3" 17 20:0 92 


1858 K.000 
1859 12 
1860 000 
1861 K.000 
1862 K.000 


2:10-6:23 a.m. (40) S82i5e23) Le 2010 64 

] :25 a.m. GO) Ss2 bess Ll 62010 0 
2:18-6:25 a.m. (0) s2epece) LTS 2010 0 
2:18-6:30 p.m. 40. 32 52:3 117 20:0 bi ee eee 
7:38-6:48 p.m. (OE S2rdesa) L200 NC cere oe sere 


BO UD TT TT DD DD DD GD OF OT GD OF OF O71 > HS SB Ww OO Ww 
oti oe Semeepinmapoaiats stele “ 

Dy 

I 

a 


1863 12 15-7:00 p.m. GON S223) Lin 20:0 0 1116 
1864 000 15-7:00 p.m. (40)s) 325 752:3) Tat 20:0 0 1116 
1865 K.000 53-7:08 p.m. (40)3, 32) 52:3) 117 200 AC eee ereeen eres 
1866 K.000 15-7:25 p.m. (40); 32 52:3 117 20:0 OD Cae pee Se 
1867 12 03-7 :36 p.m. (40)en oe pero. alin 200 0 1116 
1868 000 03-7 :36 p.m. (40, 325253) 107 42.0:0 0 1116 
1869 K.000 35-7:45 p.m. (ClO) Be bye alll PAO) ASD "2 Sxeee tetas 
1870 K.000 55-8:05 p.m. (40);, 32 52:3 117 20:0 46 Bee 
1871 12 40-8:15 p.m. GON s2) 0238) 117 20:0 0 AT AS 
1872 000 40-8:15 p.m. (40)3, 32 523° 117 20:0 0 1117, 1118 
1873 K.000 16—8:26 p.m. (40)i bee nee 11/7 320:0 OLR ee eee 


164 
Appa- 
Haul ratus 
number used 
1874 12 
1875 000 
1876 K.000 
1877 K.000 
1878 K.000 
1879 K.000 
1880* 12 
1881* 000 
1882 12 
1883 000 
1884 K.000 
1885 K.000 
1886 K.000 
1887 12 
1888 000 
1889 K.000 
1890 K.000 
1891 12 
1892 000 
1894 K.B. 
1895 K.B. 
1896 KB. 
1897 K.B. 
1898 KB. 
1899 K.B. 
1900 =K.B. 
1901 K.B. 
1902 000 
1903 12 
1905 K.B. 
1906 000 
1907 12 
1908 20 
1909 L.N.1 
1910 000 
1911 12 
1912 20 
1914. KB. 
1915 000 
1916 12 
1917 20 
1918 12 
1919 20 
1920 000 
1921 12 
1922 20 
1923 Ix.000 
1924 K.000 
1925 K.000 
1926 K.000 
1927 K.000 
1928 K.000 
1929 K.000 
1930 K.000 
1931 000 
1932 12 
1933 20 


* Haul began 11:35 
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TABLE 5.—DatTA RELATIVE TO PLANKTON HauLs—(Continued) 


Part B—Plankton Collections of Quantitative Significance 


Time of day 


an 
duration of haul 


8:45-11:35 p.m. 
8:45-11:35 p.m. 
11:30-11:45 p.m. 
11:49-11:59 p.m. 


12:12-12:23 a.m. 
12:27-12:37 a.m. 


oo we wo obo hoe 
ORD x 
S 
uc! 
Fe} 


5:46-6:06 a.m. 
5:46-6:06 a.m. 
8:22 a.m. 
2:40-12:50 p.m. 
2:50 p.m. 


Nonoccocs 


737 a.m. 
6:37 a.m. 
7:32-8:40 a.m. 
9:44 a.m. 
10:41-11:11 a.m. 
12:21-12:52 p.m. 
2:22-1:49 p.m. 
:40 p.m. 
:12 p.m. 
:37 p.m. 
:43 p.m. 
743 p.m. 
743 p.m. 


2 
6 
6 
—6:37 a.m. 
6 
6 


ooo oO 
Soo COUN S bo bo bo 


Section 


(40) 10 
(40) 10 
(40) 10 
(40) 10 


424 


p-m. July 9 and ended 1 


Position 
N lat. W long. 
July 9, 1909 
32° 52/3) 172)20!0 
32 52.3 117 20.0 
32) 52:3) 17" 2010 
32 52.3 117 20:0 


July 10, 1909 


32 52.3 117 20.0 
32 52.3 117 20.0 
32 52.3 117 20.0 
32 52.3 117 20.0 
32 53.0 117 18.0 
32 53.0 117 18.0 
32 53.0 117 18.0 
32 53.0 117 18.0 
32 53.0 117 18.0 
32 53.0 117 18.0 
32 53.0 117 18.0 
32 53.0 117 18.0 
32 53.0 117 18.0 
32 53.0 117 18.0 
32 53.0 117 18.0 


32 538.1 118 24.5 
32 53.1 118 245 
32 58.1 117 24.5 
32 538.1 D7 24.5 
32 538.1 117 245 
32 538.1 117 24.5 
32 538.1 117 24.5 
September 1, 1909 
32 47.3 118) 27.3 
32 47.3 118 27.3 
32 61.2 118 35.5 
33 0.0 118 41.2 
Bs O20) 8) 42 
33 0.0 118 41.2 
33 0:0) 118 41:2 
September 2, 1909 
2 ane 1S Br.2 
32 37.2 118 37.2 
32 37.2 118 37.2 
32 22.6 118 58.5 
32 28.0 119 3.0 
32 28:0 119 3:0 
Ber vAst(t) alii) Bi) 
32 40.0 118 39.2 
32 40.0 118 39.2 
September 3, 190 
32 48.5 18 20.3 
32 48.5 118 20.3 
32 48.5 118 20.3 
32 49.4 118 3.8 
32) DO0k DiS 15 
32 51.2 117 59.1 
32 52.1 117 57.0 
32 52.6 117 55.9 
32 53.2 117 54:8 
32) 53:6) 117 53.7% 
32 53.9 117 53.2 
BPA At) alalré eX00) 
32 52.0 117 30.0 
32) 62:0) 117 3010 
9 


Depth 
in 
meters 


wpooowce 


ooo cooococoo 


:45 a.m. July 10. 


Water 
sample 
number 


1119 
1119 


1119, 1120 
1119, 1120 
1121 


12038 


1314, 1315 
1314, 1315 


1323, 1324 
1323, 1324 
1323, 1324 


[ Vou. 15 


Remarks 


Failed to close 


Imperfectly closed 


Struck bottom 


Mud haul 


Net struck bottom 
Net slightly torn 


1915] 
Appa- 
Haul ratus 
number used 
1934 12 
1935 12 
1936-12 
1938 12 
1940 12 
1941 000 
1942 12 
1943 20 
1944 K.000 
1946 K.000 
1947 K.000 
1948 K.000 
1949 K.B. 
1950 K.B 
1951 KB. 
1952 K.B 
1953 ~K.B. 
1954 000 
1955 12 
1956 20 
1957 K.B. 
1958 KB. 
1959 K.B. 
1960 KB. 
1961 K.B. 
1963 K.000 
1964 K.000 
1965 K.000 
1966 K.000 
1967 000 
1968 12 
1969 20 
1970 K.000 
1971 K.000 
1972 K.000 
1973 KB 
1974 K.B 
1975 K.B 
1976 K.000 
1977 K.000 
1978 K.000 
1979 K.000 
1980 K.000 
1981* 000 
1982* 12 
1983* 20 
1984 K.000 
1985 12 
1986 12 
1987 12 
1988 12 
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TABLE 5.—DaAtTA RELATIVE TO PLANKTON Hautc—(Continued) 
Part B—Plankton Collections of Quantitative Significance 


Time of day 


an 
duration of haul 


8:00-9:00 a.m 


Position 


N lat. W long. 

September 17, 1909 
(39.539) 32°5122 117° 175 
September 27, 1909 


Section 


8:43-9: 
9:10-9 
9:00-9 
8:55-9: 
200-6: 
200-6: 
200-6: 
:21-6 
:50-7 


io 


00 a.m. 


730 a.m, 


:20 a.m. 


15 a.m. 


20 a.m. 
20 a.m. 
20 a.m. 


:41 a.m. 
:05 a.m. 


(39.549) 32 


51.2 


117 


17.5 


October 4, 1909 


(8915;,) 32) 50k2) 17 5 
October 11, 1909 
(39:5,,) 32) 512) VT 175 


October 18, 1909 


:16-7:30 a.m. 
2:43-8:03 a.m. 
799 a.m, 

10:20 a.m. 

10:34 a.m. 

10:45 a.m. 

10:53 a.m. 
12:04-12:26 p.m. 
12:04-12:26 p.m. 


OHAIAAAAIAWQOH 


12:04—-12:26 p.m. 


1:12 p.m. 
1:12 p.m. 
1:32 p.m. 
1:40 p.m. 
1:46 p.m. 


2:53-3:15 p.m. 
7:20-4:35 p.m. 


Or Ol He Do 


(tka yeey tnleey “alulyie ales) 
November 2, 1909 
42,, 32 52.0 17 30.0 
42.5 32 52.0 117 30.0 
42,0 32 52.0 117 30.0 
4250 32 52.0 117 30.0 
42,, 32 52.0 117 30.0 
42.5 32 52.0 117 30.0 
42,0 32 52.0 117 30.0 
42., 32 52.0 117 30.0 
42, 32 52.0 117 30.0 
42, 32 52.0 117 30.0 
42,, 32 52.0 117 30.0 
42,0 Ben OLOn A300 
4115 32 52.0 117 26.0 
41,5 32 52.0 117 26.0 
41, 32 52.0 117 26.0 
400577 coe ors) ddim oot 
CUO Be) GBH alii Beyus 


40:5, 32 53.8 17 22.5 
40:5,, 32 53:8 117 22:5 
40.5,, 32 53.8 117 22.5 
November 3, 1909 
42, 32 52.0 117 30.0 
42 32) 53.2 117 30:0 
42, 2 53.4 117 30.0 
424 32 53.6 117 30.0 
42,, From 5:00 to 6:00 


42., p-m. boat drifted 
42, from above posi- 
42, tion to follow- 
42, ing position 


42,, 32 54.1 117 30.0 
November 4, 1909 


a 


eS boe SUT O11 
hy 4 


Jo} 
cs 
uc 
w 
So 


:00 a.m. 
:00 a.m. 
735 a.m. 
:45-11:59 a.m. 
12:11-12:35 p.m. 


od 

HHO 
bom 
i 
Be 
He 


12:42-12: 52 p.m. 
8:45-9:00 a.m. 
8:40-8:55 a.m. 


10:00-10:15 a.m. 


9:00-9:20 a.m. 


42. 32 40.6 117 30.3 
42. 32 40.6 117 30.3 
42, oe 4.0.6) eel 30:3: 
November 5, 1909 
42. 32 40.6 117 30.3 
42. 32 40.6 117 30.3 
42. 32) 4016) Aes 033; 
42. 32 40.6 117 30.3 
42. 32) 40:6 117 30:3) 
42. 32 40.6 117 30.3 
42. 32 40.6 117 30.3 
42. 32 40.6 117 30.3 
42. 32 40.6 117 30.3 


December 8, 1909 

(39.55) 32 51.2 117 17.5 
December 24, 1909 

(GLa) Be) ale ally ales 
January 16, 1910 

(39:5; Saco) DT aTe5 
February 3, 1910 

(GAB) Ganley ally alyes5 


* Haul began at 11:50 a.m. and ended at 12:42 p.m. 


Depth 


in 


meters 


Water 
sample 
number Remarks 


1364, 1365 
1366, 1367 
1368, 1369 
1376, 1377 


1376, 1377 
1376, 1377 


Sunrise 6:12 a.m. 


Struck bottom 
Mud haul 


Struck bottom 


1439 

1440, 1441 
1442, 1443 
1444, 1445 


166 
Appa- 
Haul ratus 
number used 
1989 S.N.1 
1990 S.N.1 
1991 000 
1992 12 
1993 20 
1994 S.N.1 
1995 S.N.1 
1996 S.N.1 
1997 L.N.1 
1998 000 
1999 12 
2000 20 
2001 L.N.1 
2002 L.N.1 
2003 +=K.B. 
2004 K.B. 
2005 K.B. 
2006 = K.B. 
2007 =K.B. 
2008 K.B. 
2009 K.B. 
2010 000 
2011 12 
2012 20 
2013 S.N.1 
2014 000 
2015 12 
2016 20 
2017 S.N.1 
2018 S.N.1 
2019 S.N.1 
2020 S.N.1 
2021 S.N.1 
2022 S.N.1 
2023 S.N.1 
2024 000 
2025 12 
2026 20 
2027) TsNed 
2028 000 
2029 12 
2030 20 
2031 L.N.1 
2032 L.N.1 
2033 000 
2034 12 
2035 20 
2036 L.N.1 
2037 L.N.1 
2038 L.N.1 
2039 000 
2040 12 
2041 20 
2042 L.N.1 
2043 L.N.1 
2044 000 
2045 12 
2046 20 
2047 L.N.1 
2048 L.N.1 
2049 000 
2050 12 


an 
duration of haul 


RH 


AAAAGAP ELUM Mp EP PWWWWW CONN ANOMDDARDABRAID 


i OU HS He He He He BO OS BOD CO G2 GD PO PO bo ho POH Pt ES DOAM 
t t ~ 
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TABLE 5.—DATA RELATIVE TO PLANKTON Haul_s—(Continued) 
Part B—Plankton Collections of Quantitative Significance 


Time of day 


:43 a.m. 
703 a.m. 
:20-7:15 a.m. 
:20-7:15 a.m. 
:20-7:15 a.m. 
:17 a.m. 
:07 a.m. 
:27 a.m. 
Zp a. 
7:30-9:25 a.m. 
:30-9:25 a.m. 
7:30-9:25 a.m. 
206 a.m. 
:38 a.m. 


:10 p.m. 
:21 p.m. 
735 p.m. 
:48 p.m. 
:55 p.m. 


00 p.m. 
21 p.m. 


7:52-4:25 p.m. 
—4:25 p.m. 
2:52-4:25 p.m. 
752 p.m. 
2:50-6:15 p.m. 
2:50-6:15 p.m. 
:50-6:15 p.m. 
730 p.m. 
257 p.m. 
:19 p.m. 
:35 p.m. 
:47 p.m. 
:00 p.m. 
:08 p.m. 
7:25-8:22 p.m. 
:25-8:22 p.m. 
2:25-8:22 p.m. 


732 p.m. 
2:12-1:50 p.m. 
2:12-1:50 p.m. 
2:12-1:50 p.m. 
701 p.m. 
:28 p.m. 
:00-2:43 p.m. 
2:00-2:43 p.m. 
2:00-2:43 p.m. 
:00 p.m. 
735 p.m. 
752 p.m. 
:47-4:03 p.m. 


Section 


Position 


N lat. W long. 
February 17, 1910 
32° 38'6 117° 28/5 

From 6:13 to 8:07 
a.m. boat drifted 
from above posi- 
tion to follow- 
ing position 

32 40.0 117 32.0 

From 8:07 to 11:47 
a.m. boat drifted 
from above posi- 
tion to follow- 
ing position 


oy eres) §— ailalyé Bhalbs 
February 18, 1910 

32 52.0 117 32.0 

From 2:52 to 5:35 
p.m. boat drifted 
from the above 
position 


32 51.2 117 31.5 
ary ayy} alalyy “ahi 
py nh, aly) ales 
32 51:2) 117 31.5. 
ey byl alily/ ayaless 
32 51.2 117 31.5 
32 oLE2. JL Sie 
32 51.2 117 31.5 
32 51.2) 117 31:5 
S20 Die2) Way Sa 
32) 51.2 17 31.5 
By) Gylleey alaliyy (3jal55 
By py le alaly, Ss Riss) 
32 51.2 117 31.5 
32 51.2 117 31.5 
March 15, 191 
32 40.4 117 31.0 
32 40.4 117 31.0 
32 40.4 117 31.0 
32 40.4 117 31.0 
32 40.4 117 31.0 
32 40.4 117 31.0 
Py eos) abi kif? “Biile(0) 
32 40.4 117 31.0 
32, 40:4 17 3120 
32 40.4 117 31.0 
32 40.4 117 31.0 
32 404 117 31.0 
32 40.4 117 31.0 
32 40.4 117 31.0 
32 40.4 117 31.0 
32 40.4 117 31.0 
32 40.4 117 31.0 
32 40.4 117 31.0 
2 40.4 117 31.0 
32 40.4 117 31.0 
32 40.4 117 31.0 
March 16, 1910 
32 39:2) 117 27:0 


1:00 to 1:50 drifted 
from above to fol- 
lowing position 


Depth Water 
in sample 

meters number Remarks 
46-200 Scans 


Sunrise 6:35 a.m., 
bright and clear 
throughout the 
entire day 


137-92 

185-137 
275-185 
365-275 .... 


460-365 .... 
550-18 


Weather bright 
and clear until 
sunset at 5:40 
p.m. Twilight, 
lasted until 7:00 
after which it 
was clear but 
very dark 


0 1464, 1468 
1464, 1468 
1464, 1468 


18-0 
0 
0 
0 


550-460 
0 


Fog gathering 
and dispersing 
throughout the 


afternoon 
DV B=JB bi ossesecceese casos 
185-137 
137-92 
Struck bottom 


1915] 
Haul cane 
number used 
2051 20 
2052 L.N.1 
2053 L.N.1 
2054 000 
2055 12 
2056 20 
2057 L.N.1 
2058 L.N.1 
2059 L.N.1 
2060 L.N.1 
2061 L.N.1 
2062 000 
2063 20 
2064 000 
2065 12 
2066 20 
2067 L.N.1 
2068 L.N.1 
2069 L.N.1 
2070 000 
2071 12 
2072 20 
2073 L.N.1 
2074 L.N.1 
2075 L.N.1 
2076 L.N.1 
2077 L.N.1 
2078 000 
2079 12 
2080 20 
2081 L.N.1 
2082 000 
2083 12 
2084 20 
2085 000 
2086 12 
2087 2 
2088 L.N.1 
2089 L.N.1 
2090 L.N.1 
2091 000 
2092 12 
2093 20 
2094 L.N.1 
2095 L.N.1 
2096 000 
2097 12 
2098 20 
2099 L.N.1 
2100 S.N.1 
2101 000 
2102 12 
2103 20 
2104 S.N.1 
2105 N.000 
2106 N.000 
2107 N.000 
2108 S.N.1 
2109 000 
2110 12 
2111 20 
2112 S.N.1 


Michael, et al.: Hydrographic Records of Scripps Institution 167 


TABLE 5.—DAaTA RELATIVE TO PLANKTON HauLs—(Continued) 
Part B—Plankton Collections of Quantitative Significance 


Time of day Position Depth Water 
an in sample 
duration of haul Section N lat. W long. meters number Remarks 


March 16, 1910 


1:10-1:50 p.m. AV5, 32°40!5 11'7°'28'8 
2:41 p.m. 42, 32 404 117 31.2 Clear and bright, 
3:08 p.m. 42. 32 40.4 117 31.2 but windy and 
2:30-3:22 p.m. 42, 32 40.4 117 31.2 rough, making 
2:30-3:22 p.m. 42. 32 40.4 117 31.2 it difficult to 
2:30-3:22 p.m. 42, 32 404 117 31.2 handle the 
3:37 p.m. 42. 32 40.4 117 31.2 275-185 apparatus. 
3:55 p.m. 42. 32 40.4 117 31.2 185-137 ... Amount of 
4:08 p.m. 42, 32 40.4 117 31.2 137-92 drift unknown 
4:20 p.m. 42, 32 40.4 117 31.2 92-46 
4:30 p.m. 42, 32 40.4 117 31.2 46-9 
4:40-5:50 p.m. 42, 32 40.4 117 31.2 0 
4: Ot 42. 32 40.4 117 31.2 0 
6: 25 32 40.4 417 31.2 0 
6: 42. 32 40.4 117 31.2 0 
6: 42, 32 40.4 117 31.2 0 
March 17, 1910 
ls 42,, 382 50.0 117 30.0 550-460 The afternoon 
ils 42, From 12:52 to 3:40 460-365 ... aN was cloudy 
2: 42.5 p.m. the boat 365-275 ... with a continu- 
ie 42.5 drifted from the 0 ous drizzle from 
1:30-2:18 p.m. 42,5 above position 0 2:40 to 4:40 
1:30-2:18 p.m. 42., to the following 0 
2:23 p.m. 42.0 position 275-185 
2:43 p.m. 42 185-137 ... 
So pil 42, 137-92 
3:14 p.m. 42,0 92-46 
3:24 p.m. 42.5 46-18 
2:20-3:34 p.m. 42.5 0 
2:20-3:34 p.m. 42,4 0 
2:20-3:34 p.m. 42% 320 5OlG) DT 92912 0 
4:20 p.m. 42,, 382 50.6 117 29.2 550-460 Drift unknown 
3:40-4:30 p.m. AO oe) O06) Whe7 82922 0 after 3:40 p.m. 
3:40-4:30 p.m. 40), 32 50/6 17 29:2 0 
3:40-4:30 p.m. AD oen DOLGNs T2952 0 
4:45-5:10 p.m. AQ) a2 506) 17 29%2 0 
4:45-5:10 p.m. 42, 32 50.6 117 29.2 0 
4:45-5:10pm. 42,, 32 50.6 117 29.2 0 
5:11 p.m. 42,, 32 50.6 117 29.2 460-0 
5:37 p.m. AD SA DOG) Lie AOE 460-365 ... Twilight 5:40 to 
5:58 p.m. 42,, 32 50.6 117 29.2 365-275 6:15 p.m., but 
5:30-6:10 p.m. AO 32 O06, 17, 42922 0 dark on account 
5:30-6:10 p.m. 42,, 32 50.6 117 29.2 0 of heavy clouds 
5:30-6:10p.m.  42,, 32 50.6 117 29.2 0 
6:17 p.m. 42,, 32 50.6 117 29.2 275-185 
6:37 p.m. 42,, 32 50.6 117 29.2 185-137 ... 
6:15-6:50p.m.  42,, 32 50.6 117 29.2 0 
6:15-6:50 p.m. HOES Bx) a0} alaliy Pe) 0 
6:15-6:50pm. 42, 32 50.6 117 29.2 0 
6:53 p.m. 1X, Se RN aay OOO. We Le 
7:24 p.m. 4o%, 32 50.6) 117 2922 O24 6 eereesenensearee 
6:55-7:30p.m. 42, 32 50.6 117 29.2 0 1515 
6:55-7:30 p.m. AQ ©6382) 506 «117 2922 0 1515 
6:55-7:30 p.m. AQ, 32 506 117 2972 0 1515 
7:34 p.m. 42,, 32 50.6 117 29.2 ACE IG TO Ae 
April 19, 1910 
8:37 a.m. 40, 32 23:5 117 20.0 92-46 Rough and foggy 
8:54 a.m, 40, From 8:30 to 11:30 137-92 at intervals 
9:09 a.m. 40, a.m. the boat 185-137 Net bridle broken 
9:32 a.m. 40, drifted from the 275-185 ... 
8:30-9:45 a.m. 40, above position 0 
8:30-9:45 a.m. 40, to the following 0 
8:30-9:45 a.m, 40, position 0 
9:55 a.m. 40, , BOO—A2MO) seeecesssesensan 


168 


Haul 


number 


2113 
2114 
2115 
2116 


2117 
2118 
2119 
2120 
2121 
2122 
2123 
2124 
2125 
2126 
2127 


2128 


2129 
2130 
2131 
2132 
2133 
2134 
2135 
2136 
2137 
2138 
2139 
2140 
2141 
2142 
2143 
2144 
2145 
2146 
2147 
2148 
2149 
2150 


2151 
2152 
2153 
2154 
2155 
2156 
2157 
2158 
2159 
2160 
2161 
2162 
2163 
2164 
2165 


2166 
2167 
2168 
2169 
2170 
2171 


S.N. 


Appa- 
ratus 
used 


1 


000 
12 
20 


N.000 


N.000 


N.000 
N.000 


N.000 


N.000 
000 
12 
20 
000 
12 
20 


N.000 
N.000 
N.000 


z 


rn tn A tA A op 
AeA 


raya yeerarrer 
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TABLE 5.—DATA RELATIVE TO PLANKTON HauLsS—(Continued) 


Part B—Plankton Collections of Quantitative Significance 


Time of day 


an 
duration of haul 


Ol OF OTH He He HR Go Go Ge CO LO 


DARMH HHH YEE 


mmnnwnmnwa 


DWAWAWWWNUAAAAQCE LEE RWW ww bd 


:28 a.m. 

:55-10:45 a.m. 
:55-10:45 a.m. 
:55-10:45 a.m. 


247 a.m. 
:00 a.m. 
215 a.m. 
:36 a.m. 
759 a.m. 
733 a.m. 
2:45-5:30 a.m. 
2:45-5:30 a.m. 
7:45-5:30 a.m. 
7:38-6:10 a.m. 
:38—6:10 a.m. 
:38—6:10 a.m. 


57 a.m. 


:07 a.m. 
:21 a.m. 
:36 a.m. 
754 a.m. 
:20 a.m. 
747 a.m. 
2:40-5:05 a.m. 
7:40-5:05 a.m. 
7:40-5:05 a.m. 
:19 a.m. 
739 a.m. 
:12 a.m. 
723 a.m. 
735 a.m. 
:50 a.m. 


15-7:07 a.m. 


2:15-7:07 a.m. 


15-7:07 a.m. 


:13 a.m. 
:36 a.m. 
:07 a.m, 


:35-11:49 a.m. 
735-11:49 a.m. 
:35-11:49 a.m. 
759 a.m. 

755 p.m. 

206 p.m. 

712 p.m. 

217 p.m. 
2:00-1:30 p.m, 
:00-1:30 p.m. 
2:00-1:30 p.m. 
2:00-1:30 p.m. 
:30-6:55 p.m. 
7:30-6:55 p.m. 
7:30-6:55 p.m. 


:25 a.m. 
:35 a.m. 
742 a.m. 
247 a.m. 
:53 a.m. 
:59 a.m. 


Section 


40, 
40, 
40, 
40, 


40; 
40; 
40, 
40; 
40,5 


Position 


N lat. W long. 
April 19, 1910 


era ralday = alaly(P aly! 
April 20, 1910 
32 23.3 117 20.0 
32 23.0 117 19.9 
32 28.8 117 19.5 
32 22.6 117 19.5 
32 22.5 117 19.4 
32 22.4 117 19.0 
32 22.3 117 19.0 


32) 22:3 1117 19:0 
32 22.3 117 19.0 
32 21.4 117 18.0 
32 21.4 117 18.0 
32 21.4 117 18.0 
April 21, 1910 
32 23.5 117 23.2 
32 23.5 117 22.8 
32 238.5 117 22.7 
32 23.5 117 22:6 
32 23.5 17 22.5 
32 23.5 117 22:4 
32 23.5' TIT 22:3 
32 23.5 117 22.3 
32 23.5 LIT 22.3 
32 23.5 117 22.3 
32° 23.5 117 21.6 


From 5:15 to 7:07 
a.m. the boat 
drifted from the 
above position 
to the following 
position 


a2: 2a: NT 
32. 23:5) 117, 
32, 23.5 117 
32 23.5 117 20. 
August 13, 1910 
32 23.4 117 18.2 
32 23.4 117 18.2 
32 23.4 117 18.2 
32 23.4 117 18.2 
32 23.4 J17 18.2 
32 23.4 117 18.2 
32 23.4 117 18.2 
32 23.4 117 18.2 


bo bo bo 
sso 
oooo 


32 23.4 117 18.2 
32 23.4 117 18.2 
Bey ws alily/ alfepe) 
32 23.4 117 18.2 
32 23.4 117 21.9 
32, 23:4 117 21.9 
32 23.4 117 21.9 
August 14, 1910 

2 23. 117 18.2 
32 23.4 117 18.2 
32, 23:4 117 18:2 
32 23.4 117 18.2 
32 23.4 117 18.2 
32 23.4 117 18.2 


Depth Water 
in sample 
meters number 
460-365 .............--.-- 
0 1523 
0 152 
0 1523 
46-0 


75 5-185 - 


46-0 
92-46 
137-92 
18813 es 
275-185 .... 
365-275 .... 
460-365 


550-460 
46-0 
92-46 

1S 7-920 es 

185-137 . 

275-185 


365-275 
460-365 
550-460 


0 1567, 1568 
0 1567, 1568 
0 1567, 1568 


5 ds 

0 1569, 1570 
0 1569, 1570 
0 1569, 1570 
0 1569, 1570 
0 1573 

0 1573 

0 1573 

0 

0 


[ Vou. 15 


Remarks 


Bright moonlight 
till 3:00 a.m. 
Dark but clear 
3:00-4:20 a.m. 
Twilight 4:20- 
5:15 a.m. 
Sunrise 5:15 
a.m. 


Bright moonlight 
until 3:20 a.m. 
Dark until 4:30 
am. Twilight 
till sunrise at 
5:15 am. Day 
bright; ocean 
smooth 


Same haul as 2159 


Drift unknown 


1915] 


Haul 


number 


2199 
2200 
2201 
2202 
2203 
2204 
2205 
2206 


2207 
2208 
2209 
2210 
2212 
2213 
2214 
2215 
2216 
2217 
2218 
2219 
2220 
2221 


Appa- 
ratus 
used 


S.N.1 
20 
12 
000 
20 
12 
000 
20 
12 
000 
S.N.1 
S.N.1 
N.000 
N.000 
N.000 
N.000 
N.000 
N.000 
000 
N.000 
N.000 
N.000 
20 
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TABLE 5.—DATA RELATIVE TO PLANKTON HauLs—(Continued) 


Part B—Plankton Collections of Quantitative Significance 


Time of day Position Depth Water 
an in sample 
duration of haul Section N lat. W long. meters number 
August 14, 1910 
9:02 a.m. 40, 32° 23/4 117° 18/2 BOO lechpeeeeeneesee 
8:42-9:22 a.m. 40. 32 23.4 117 18.2 0 1576, 1577 
8:42-9:22 a.m. 40, 32. 23.4 117 18.2 0 1576, 1577 
8:42-9:22 a.m. 40. 32, 23:4 T17 18:2 0 1576, 1577 
10:22-10:42 a.m. 40, By) eS ally alts) 0 1579 
10:22-10:42 a.m. 40, 32 23.4 117 18.2 0 1579 
10:22-10:42 a.m. 40, 32 23.4 117 18.2 0 157 
11:10-11:30 a.m, 40, 32 23:4 Wit 18.2 0 158 
11:10-11:30 a.m. 40. 32 23.4 117 18.2 0 158 
11:10-11:30 a.m. 40; 32 23.4 117 18.2 0 158 
12:15 p.m. 40, So woe | NT 8:2 550-0 
12:50 p.m. 40. 32 23.4 117 18.2 550-0. 
730 p.m. 40, 32 23.4 .117 18.2 300-200 . 
245 p.m. 40; 32 23.4 117 18.2 200-100 . 
155 p.m. 40. 32 23:4 Ti17 18.2 100-75 
205 p.m. 40, 32 23.4 117 18.2 75-50 
210 p.m. 40, 32 234 117 18.2 50-25 
214 p.m. 40. 32 23.4 117 18.2 25-0 
7:50-2:15 p.m. 40, 32 23.4 T17 18.2 0 
:50 p.m. 41; 32 23.4 117 24.2 800-350 .... 
:20 p.m. 41, 32 23.4 117 24.2 350-125 .... 
740 p.m. 41, 32 23.4 117 24.2 125-50 
2:00-5:40 p.m. 41, 32 23.4 117 24.2 0 
2:00-5:40 p.m. 41, 32 23.4 117 24.2 0 
August 15, 1910 
730 p.m. 40,, 32 52.8 117 19.0 
745 p.m. 40,, 32 52:8 117 19.0 
:52 p.m. 40,, Bey beHsy  alalye ale 0) 
:00 p.m. 40,, 32 D228 ALT 1910 
715 p.m. 40,, 32 117 19.0 


:00-3:30 p.m. a403)) oe 117 19.0 0 
2:00-3:30 p.m. 40, 32 sy llaliy( alt)40) 0 
:00-3 :30 p.m. 40, 32 52:8 117 19:0 0 1605 
0 
0 
0 


August 16, 1910 

:15-10:50 a.m. 41, 32 23.4 117 24.2 
:15-10:50 a.m. 41, 32 23.4 117 24.2 
:15-10:50 a.m. 41, 32 23.4 117 24.2 
:30 p.m. 41, 32 23.4 117 24.2 00=5 00) ae 
755 p.m. 41, 32 23.4 117 24.2 500-350 


He 
DOOODOOOD DDO NHDDDARRANRMRAARAUNUUNNUNNSCSS WwWwWNWNHPHEH NNN PPP HHH 


:29-6:10 p.m. 41, 32 23.4 117 24.2 0 1618, 1619 
2:29-6:10 p.m. 41, 32, 23.4 117 24.2 0 1618, 1619 
7:29-6:10 p.m. 41, 32 23.4 117 24.2 0 1618, 1619 
:30 p.m. 41, 32 23.4 17 24.2 350-200 .... 

:40 p.m. 41, 32 23.4 117 24.2 2OOSI25, sire eee 
:53 p.m. 41, 32 23.4 117 24.2 P2500 me £.- ee esses 
2:20-6:54 p.m. 41, 32 23.4 117 24.2 0 1619, 1620 
7:20-6:54 p.m. 41, 32-23.4 JIT 24.2 0 1619, 1620 
:20-6:54 p.m. 41, 32 23.4 117 24.2 0 1619, 1620 
:02 p.m. 41, 32 23.4 J17 24.2 5) 1s Tee ee 
710 p.m. 41, 32 23.4 117 24.2 OD —O)8 Wosesereecesdaccs 
58-7:07 p.m. 41, 32 23.4 117 24.2 0 1620 

58-7 :07 p.m. 41, 32 23.4 117 24.2 0 1620 
:58-7:07 p.m. 41, 82 23.4 17 24.2 0 1620 

722 p.m. 40, 32 23.4 117 21.9 OO=5 0 Oe erecss-- 
2:05-8:30 p.m. 40, 32 23.4 117 21.9 0 1621, 1622 
2:05-8:30 p.m. 40, oor aot Lit (2109 0 1621, 1622 
:05-8:30 p.m. 40. 32) 23.4 Ti 29 0 1621, 1622 
753 p.m. 40. 32 23.4 117 21.9 500-350 .... 

718 p.m. 40, 32: 23.4 117 21.9 350=200 _.....-..-.------- 
233 p.m. 40; 32; 23.4 117 21.9 200 S125 nee 
745 p.m. 40, 32 23.4 117 21.9 125-50 

254 p.m. 40, 32. 23.4 117 21.9 50-25 

759 p.m. » 40; 32 23.4 117 21.9 25-0 


169 


Remarks 


Partly cloudy 


Net torn 


Bright and clear, 
sea smooth 


Clear and calm 


Sunset 6:50 p.m. 
Twilight ended 
7:07 p.m. 
Bright moon- 
light 8:05-9:35 
p-m. 


170 

Appa 

Haul ratus 
number used 
2237 N.000 
2238 N.000 
2239 =N.000 
2240 N.000 
2241 N.000 
2242 000¢ 
2243 12 
2244 20 
2245 N.000 
2246 N.000 


2267 
2268 
2269 
2270 
2271 


N.000 
N.000 
N.000 
000¢ 
12 
20 
N.000 
N.000 
N.000 
N.000 
N.000 


20 
000e 
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TABLE 5.—DATA RELATIVE TO PLANKTON HauLs—(Continued) 
Part B—Plankton Collections of Quantitative Significance 


Time of day 


an f 
duration of haui 


12 


ja jt 
WO RAR oD aD PP DP GDODOOSOHD ND WO DAIAAAVAWANRRAAARAAMAAAL ALA PHA Pw 
. 5 asl el anceel wea a eee ae) om ae ai ae 


:37 a.m. 

748 a.m. 

:56 a.m. 

2:05 p.m. 

:08 p.m. 
:01—12:15 p.m. 
:01-12:15 p.m. 
:01-12:15 p.m. 
:20 p.m. 

:08 p.m. 

:21 p.m. 

235 p.m, 

:42 p.m. 

746 p.m. 
2:27-4:48 p.m. 


27-4:48 p.m. 
27-4:48 p.m. 


724 p.m. 
7:30-6:54 p.m. 
2:30-6:54 p.m. 
7:30-6:54 p.m. 
:55 p.m. 
7:56-7:28 p.m. 
:56—-7:28 p.m. 
7:56-7:28 p.m. 
216 p.m. 


:00 p.m. 
:00 p.m. 
:00 p.m. 


:00 a.m. 


Section 


40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 


Dod wow wm WoW 


i 
= 


N lat. 


Position 


W long. 


August 17, 1910 


32° 23.4 


32 


117° 1872 


23.4 117 18:2 
23.4 117 18.2 
23.4 117 18.2 
23.4 117 18.2 
23.4 117 18.2 
23.4 117 18.2 
23.4 117 18.2 
23.4 117 21.9 
23.4 117 21.9 
23.4 117 21.9 
23.4 117 21.9 
23.4 D7 2129 
23.4 117 21.9 
23.4 117 21.9 
23.4 117 21.9 
23:47 TN 2029) 
23.4 117 24.2 
23.4 117 24.2 
23.4 17 24.2 
23.4 17 24.2 
23.4 17 24.2 
23.4 117 24.2 
23.4 117 24.2 
23.4 117 24.2 
23.4 117 24.2 
23.4 117 24.2 
23.4 117 24.2 
23.4 117 24.2 
23.4 117 24.2 
23.4 117 24.2 
23.4 117 24.2 
23.4 17 24.2 
Doras i 2129 
23.4 117 21.9 
23.4 117 21.9 
23.4 117 21.9 
23.4 117 21.9 
23.4 117 21.9 
23:4 W117 21-9 
23.4 117 21.9 
23.4 J17 21.9 


April 29, 1911 
430 Walt 4: 
April 30, 1911 


43.1 117 11.4 
May 1, 1911 
43.1 117 11.4 
Mav 2, 1911 
43.1 117 114 
Mav 3, 1911 
43.1 117 11.4 
May 4, 1911 
43.1 117 11.4 
May 5, 1911 
43.1 117 11.4 
May 6, 1911 
430 alii pela 
May 7, 1911 
43.1 117 114 
May 8, 1911 
Aiea alaby/ ales 
1911 


June 14, 
22 PUG 2H? 


meters 


160-100 

100-75 
75-50 
50-25 


550-350 


350-200 -. 
200-125 .. 


125-50 
50-25 
25-0 


0 


~I 
So 
coscece 
or 
i) 
o 


or 
=) 
oooPp 
Ro) 
or 
cr) 


Water 
sample 
number 


1655, 1656 
1655, 1656 
1655, 1656 
1656, 1657 
1656, 1657 
1656, 1657 


1657, 1658 
1657, 1658 
1657, 1658 


[ Vou. 15 


Remarks 


Bright and clear 


Sunset 6:41 p.m. 
Twilight ended 
7:06 p.m. Clear 
moonlight 7:30— 
10:09 p.m. 


Hauls 2279-2288 
made from 
‘¢ Aoassiz’? 
while tied to 
mooring 
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TABLE 5.—DaTA RELATIVE TO PLANKTON HavuLs—(Continued) 
Part B—Plankton Collections of Quantitative Significance 


Appa- Time of day Position Depth Water 
Haul ratus and in sample 
number used duration of haul Section N lat. W long. meters number Remarks 
June 14, 1911 
2290 12 3:00-4:00 a.m, 40, From 2:14 to 5:15 0 1728 
2291 20 3:00-4:00 a.m. 40, a.m. boat drifted 0 1728 
2292 N.0 5:07 a.m. 40, from above posi- USP —O}N | Goxeteraxmeesceces See hydrographic 
tion to follow- data for water 
; ing position samples corre- 
2293 N.0 5:20 a.m. 40, 32°22'2 117° 21°6 NG (RY areca sponding to N.0 
2294 N.0O 5:35 a.m. 40, 32 22.2 117 21.6 92-73 hauls, one 
2295 000e 5:00-5:40 a.m. 40, 32 22.2 117 21.6 0 sample usually 
2296 12 5:00-5:40 a.m. 40, 32 22.2 117 21.6 0 being taken 
2297 20 5:00-5:40 a.m. 40, 32 22.2 117 21.6 0 from each depth 
2298 N.0O 5:50 a.m. 40, 32 22.4 117 21.2 73-55 before and after 
2299 N.O 6:12 a.m. 40, From 5:50 to 7:55 55-46 each Nansen 
2300 = =N.0 6:20 a.m. 40, a.m. the boat 46-37 series 
2301 N.0 6:27 a.m. 40, drifted from the 37-27 
2302 =N.0 6:30 a.m. 40, above position 27-18 
2303 N.0 6:35 a.m. 40, to the following 9-0 Day bright and 
2304 N.O 6:50 a.m. 40, position 137-92 clear 
2305 N.O 7:00 a.m, 40, 
2306 N.0O 7:07 a.m. 40, 
2307 N.O 7:15 a.m. 40, 
2308 N.0 7:25 a.m. 40, 
2309 N.O 7:32 a.m. 40, 
zal0' N.0 7:40 a.m. 40, 
2311 N.0 7:46 a.m. 40, 
2312 N.O 7:50 a.m. 40, 
2313 000e 6:05-7:55 a.m. 40, 
2314 12 6:05-7:55 a.m. 40, 
2315 20 6:05-7:55 a.m. 40, 32 22.1 117 21.5 
2316 000e 9:55-10:55a.m. 40, 32; 2214 117 21.2 0 1751, 1761 
2317 12 9:55-10:55a.m. 40, From 10:00 to 11:59 0 1751, 1761 
2318 20 9:55-10:55 a.m, 40, a.m. the boat 0 1751, 1761 
2319 N.O 11:05a.m. 40, drifted from the 137-92 
2320 N.O 11:20a.m. 40, above position 92-73 
weal N.0 11:27 a.m. 40, to the following 73-55 
2322 N.0 11:34a.m. 40, position 55-46 
2323 N.O 11:40a.m. 40, 46-37 
2324 N.0 11:44a.m. 40, 37-27 
2325 N.0 11:48 a.m. 40, 27-18 
2326 N.0 11:54 a.m. 40, 18-9 
2327 N.O 11:58a.m. 40, 9-0 


2328 000e 10:59-11:59am. 40, 0 1761, 1762 
2329 12 :59-11:59 a.m. 40, 0 1761, 1762 
2330 20 10:59-11:59am. 40, 32 22.0 117 20.4 0 1761, 1762 
0 
0 


an 
=) 


2331 000e 7:30-2:20 a.m. 40; 32 22.7 117 19.2 1763,1772 Dark and foggy 
2332 12 1:30-2:20 a.m. 40, From 1:30 to 4:10 1763, 1772 


H 


2333 20 1:30-2:20 a.m. 40, a.m. the boat 0 1763, 1772 
2334 N.O 2:23 a.m. 40, drifted from the 
-72335 8=6N.0 2:35 a.m. 40, above position 
2336 N.O 2:43 a.m. 40, to the following 
2337 N.0 2:54 a.m. 40, position 
2338 N.O 2:58 a.m. 40, 
2339 8=6N.0 3:02 a.m. 40, 
2340 N.O 3:07 a.m. 40, 
2341 N.O 3:10 a.m. 40, 
2342 N.O 3:12 a.m. 40, 
2343 000e 2:25-3:25 a.m. 40, 1772, 17 7 76 
2344 12 2:25-3:25 a.m. 40, 1772, 1776 
| 2345 20 2:25-3:25 a.m. 40, Bi PB Wa) alaliya a5) 1772, 1776 
2346 000e 4:23-5:07 a.m. 40, 32| 22.7 117 19.2 1785,1794 Partly cloudy 


Haul 
number 


2347 
2348 
2349 
2350 
2351 
2352 
2353 
2354 
2355 
2356 
2357 
2358 
2359 
2360 
2361 
2362 
2363 
2364 
2365 
2366 
2367 
2368 
2369 
2370 
2371 
2372 
2373 
2374 
2375 


2376 
2377 
2378 
2379 
2380 
2381 
2382 
2383 
2384 
2385 
2386 
2387 
2388 
2389 
2390 
2391 
2392 
2393 
2394 
2395 
2396 
2397 
2399 
2400 
2401 
2402 
2403 
2404 
2405 
2406 
2407 
2408 
2409 
2410 


Appa- 
ratus 
used 


ic] 


=I Mp ly SI 
t 2 SA2AAZAAAAZ S44 mH 
pooocoeocococoonooconr 
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TaBLE 5.—Datva RELATIVE TO PLANKTON HauLs—(Continued) 


Part B—Plankton Collections of Quantitative Significance 


Time of day 


an 
duration of haul 


io alae a) 


CmDmDnnmnnnnwn 


SVT TO 1 OT OF OF OF OF ST ST OV OT OT HE 


DOCU OT OT OV OT OT OT OT OT HE ER BR EE OO Oo to tt DO PO PO PY ho Po PO 


203 a.m. 
:10 a.m. 


720 a.m. 
:26 a.m. 
:30 a.m. 
Sian yaa 
739 a.m. 
742 a.m. 
745 a.m. 


:10 a.m. 


:20-9:25 a.m. 
:20-9:25 a.m. 
:20-9:25 a.m. 


7:20 a.m. 
:27 a.m. 
:40 a.m. 
745 a.m. 
:47 a.m. 
:54 a.m. 
:58 a.m. 
:01 a.m, 


:50-2:30 a.m. 


735 a.m. 


745 a.m. 
752 a.m. 
759 a.m. 
:04 a.m. 
:08 a.m. 
:11 a.m. 
:16 a.m. 
:20 a.m. 


745 a.m. 


:00 a.m. 
205 a.m. 
:10 a.m. 
215 a.m. 
:20 a.m. 
:30 a.m. 
G88) fsa, 
735 a.m. 


2:23-5:07 a.m. 
7:23-5:07 a.m. 


:10-6:25 a.m. 
2:10-6:25 a.m. 
10-6:25 a.m. 


2:05-8:05 a.m. 
2:05-8:05 a.m. 
2:05-8:05 a.m. 


7:50-2:30 a.m. 
1:50-2:30 a.m. 


7:45-3:45 a.m. 
2:45-3:45 a.m. 
7:45-3:45 a.m. 


15-4:45 a.m. 
2:15-4:45 a.m. 
2:15-4:45 a.m. 


:50-5:45 a.m. 
7:50-5:45 a.m. 
:50-5:45 a.m. 


:55-6:20 a.m. 
7:55-6:20 a.m. 
:55-6:20 a.m. 
2:45-7:30 a.m. 


Position 
Section N lat. W long. 
June 15, 1911 
40, From 4:20 to 6:25 
40, a.m. the boat 
40, drifted from the 
40, above position 
40, to the following 
40, position 
40, 
40, 
40, 
40, 
40, 
40; 
40, 
40, 32°23/5 117° 1829 
40, By PPE (alate ale} 
40, From 7:05 to 9:25 
40, a.m. the boat 
40, drifted from the 
40; above position 
40, to the following 
40, position 
40, 
40, 
40. 
40, 
40, 
40, 
40, 
40, 32) acd) LET S86 
June 16, 1911 
40, py Patsy alli, alkes0) 
40, From 1:48 to 3:45 
40, a.m. the boat 
40, drifted from the 
39.5; above position 
39.5 to the following 
39.5, position 
40, 
39.55 
39, 
39, 
39, 
39; 
39, 
39; Be) Per alae’ algal 
40, 32, 23.0 117 18.0 
40. From 4:12 to 6:20 
40, a.m. the boat 
40, drifted from the 
40, above position 
40, to the following 
40. position 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40. 32 


Depth 
in 
meters 


Water 
sample 
number 


1785, 1794 
1785, 1794 


1794, 1807 
1794, 1807 
1794, 1807 


1808, 1817 
1808, 1817 
1808, 1817 
1818, 1827 
1818, 1827 


1863, 1873 
1863, 1873 
1863, 1873 
1874, 1885 
1874, 1885 
1874, 1885 


1889, 1896 
1889, 1896 
1889, 1896 
1896, 1900 
1896, 1900 
1896, 1900 


1900, 1907 
1900, 1907 
1900, 1907 


[ Vou. 15 


Remarks 


For water samples 
corresponding 
to N.O hauls 
see) ps) Lil 


Dark and cloudy 


Haul 
number 


2411 
2412 
2413 
2414 
2415 
2416 
2417 
2418 
2419 
2420 
2421 
2422 
2423 
2424 
2425 
2426 


2427 
2428 
2429 
2430 
2431 
2432 
2433 
2434 
2435 
2436 
2437 
2438 
2439 
2440 
2441 
2449 
2443 
2444 
2445 
2446 
2447 
2448 
2449 
2450 
2451 
2452 
2453 
2454 
2455 


2456 . 


2457 
2458 
2459 
2460 
2461 
2462 
2463 
2464 
2465 
2466 
2467 
2468 
2470 
2471 
2472 
2473 
2474 
2475 


Appa- 
ratus 
used 


AAAAAAAAZ 
po ocoooooeooceo 


So 


loro 
° 


2 
oS 


AA aA 22, 
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TaBLE 5.—Data RELATIVE TO PLANKTON HauLS—(Continued) 
Part B—Plankton Collections of Quantitative Significance 


Time of day 


an 
duration of haul 


5-7:30 a.m. 
2:45-7:30 a.m. 
7:48-8:20 a.m. 
7:48-8:20 a.m. 
9:43 a.m. 
743 a.m. 
25-9:43 a.m. 
:40 a.m. 
745 a.m. 
:52 a.m. 
:55 a.m. 
705 a.m. 
:07 a.m. 
:15 a.m. 
217 a.m. 
:18 a.m. 


OOOOCOMMDDBDDDDAINANAAAH 


1:45-2:25 a.m. 
:25 a.m. 
2:25 a.m. 
7:30 a.m. 
2:30-4:00 a.m. 
7:30-4:00 a.m. 
7:30-4:00 a.m. 
:40 a.m. 
247 a.m. 
755 a.m. 
:00 a.m. 
:07 a.m. 
soSalm. 
:15 a.m. 
:20 a.m. 
2:35-5:00 a.m. 
7:35-5:00 a.m. 
7:35-5:00 a.m. 
:04 a.m. 
2:05-6:10 a.m. 
2:05-6:10 a.m. 
:05-6:10 a.m. 
:12 a.m. 
730 a.m. 
:35 a.m. 


755-7 :38 a.m. 
55-7:38 a.m. 
742 a.m. 
7:45-8:30 a.m. 
2:45-8:30 a.m. 
7:45-8:30 a.m. 
:50 a.m. 

:00 a.m. 

204 a.m. 

:10 a.m. 

:18 a.m. 

:20 a.m. 

:22 a.m. 

7:25 a.m. 
:55-10:00 a.m. 
:55-10:00 a.m. 
:55-10:00 a.m. 


MHD MDMDBDAANVIAARBNOAUUTINMNUAMNONUNAINOE EP wWwWWWwWhrP DP NPP MPH HH 
oot Ot 2 = 


mamnnmna 


Section 


40, 
40, 
40, 
40, 


N lat. 


Position 


W long. 


June 16, 1911 


From 6:45 to 9:43 


32 
32 


a.m. the boat 
drifted from the 
above position 
to the following 
position 


22320 
June 17, 1911 
Paley laly/ 


From 1:30 ta 3:55 


Qo OO 
bo bo 


a.m. the boat 
drifted from the 
above position 
to the following 
position 


20.7 
22.4 


Walle 
117 


From 4:30 to 6:10 


32 


32 


a.m. the boat 
drifted from the 
above position 
to the following 
position 


21.0 
22.4 


117 
117 


From 6:55 to 8:45 


32 
32 
39 


32 


a.m. the boat 
drifted from the 
above position 
to the following 
position 


117° 17/4 


21.5 


20.0 


21.2 


20.2 
21.2 


21.4 117 20.2 
22.4 117 19.9 
22:4 117 19:9 
224 iT 19:9 


173 

Depth Water 

in sample 
meters number Remarks 

0 

0 

0 1911 

0 1911 

0 1918, 1328 

0 1918, 1928 

0 1918, 1628 


For water samples 
corresponding 
to N.O hauls 
see p. 171 


0 1974, 1981 

0 1974, 1981 

0 1974, 1981 
13 (=O) eee 

0 1981, 1994 

0 1981, 1994 

0 1981, 1994 
92- 


0 1997, 2004 
0 1997, 2004 
0 1997, 2004 
137-02 n ee 
0 2004, 2014 
0 2004, 2014 
0 2004, 2014 


0 2015, 2025 
0 2015, 2025 
0 2015, 2025 
US7=92) peeene oe 
0 2026 
0 2026 
0 2026 


0 
0 2036 
0 2036 


174 
Appa- 
Haul ratus 
number used 
2476 000¢e 
2477 12 
2478 20 
2479 000e 
2480 12 
2481 20 
2482 N.0 
2483 N.0O 
2484 =N.O 
2485 N.0 
2486 =N.0 
2487 N.O 
2488 N.O 
2489 N.O 
2490 N.O 
2491 000e 
2492 12 
2493 20 
2494 000e 
2495 12 
2496 20 
2497 000e 
2498 12 
2499 20 
2500 N.O 
2501 N.0 
2502 N.O 
2503 N.O 
2504 N.O 
2505 + N.O 
2506 N.O 
2507 +#N.O 
2508 N.0O 
P75) 1)! 
2510 N.0 
2511 000e 
2512 12 
2513 20 
2514 N.O 
2515 N.0 
2516 N.O 
2517 N.O 
2518 N.0 
2519 N.0 
2520 N.0 
2521 N.O 
2522 N.0 
2523 000e 
2524 12 
2525 20 
2526 000e 
2527 12 
2528 20 
2529 N.O 
2530 N.O0 
2531 N.0 
25232 N.O 
2533 N.0 
2534 N.O 
2535 N.O 
2536 N.O 
2B N.O 
2538 N.0 
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TABLE 5.—DatTA RELATIVE TO PLANKTON HauLs—(Continued) 
Part B—Plankton Collections of Quantitative Significance 


Time of day 


an 
duration of haul 


AIANARARAARAAH! 
se 


Ot OF OF OF OF Ot OF > H> H> HH HR BB CO GO Co Go G9 Co Bo OD OD to WO DD DO DO SO PO bb 


2:00-2:35 a.m. 
2:00-2:35 a.m. 
2:00-2:35 a.m. 
7:40-3:35 a.m. 
7:40-3:35 a.m. 
7:40-3:35 a.m. 
:55 a.m. 
702 a.m. 
:10 a.m. 
215 a.m. 
:20 a.m. 
222 a.m. 
7:25 a.m. 
730 a.m. 
732 a.m. 
7:40-3:55 a.m. 
7:40-3:55 a.m. 
7:40-3:55 a.m. 
2:05-4:35 a.m. 
7:05-4:35 a.m. 
2:05-4:35 a.m. 
7:38-5:45 a.m. 
7:38-5:45 a.m. 
7:38-5:45 a.m. 
:40 a.m. 
:50 a.m. 
:00 a.m. 


:10 a.m. 


4 
4 
4 
5 
5: 
5 
5 
5: 
5 
5 
5 
5 
5 
5 
6 
6 


2:35-5:15 a.m. 
7:35-5:15 a.m. 
1:35-5:15 a.m. 
7:20-6:05 a.m. 
7:20-6:05 a.m. 
:20-6:05 a.m. 
:20 a.m. 
750 a.m. 
:37 a.m. 
742 a.m. 
:48 a.m. 
:52 a.m. 
755 a.m. 
:58 a.m. 
200 a.m. 
:05 a.m. 


Section 


40, 
40, 


Position 


N lat. 
June 18, 1911 
peter, 9 ally ale) 
From 2:00 to 3:55 
a.m. the boat 
drifted from the 
above position 
to the following 
position 


ay alalirg © alfeyys} 

f 117 19.2 

From 4:05 to 5:45 
a.m. the boat 
drifted from the 
above position 
to the following 
position 


32 22 

32) 22; 

From 6:00 to 7:30 
a.m. the boat 
drifted from the 
above position 
to the following 
position 


2.2 
= 
7 


32 22.8 117 18.8 
June 20, 1911 
Bey BH) | laly¢ als) 


From 4:35 to 6:40 
a.m. the boat 
drifted from the 
above position 
to the following 
position 


137-92 
92-73 
73-55 


ISOS SOC) 


137-92 
92-73 
73-55 
55-46 
46-37 
37-0 
37-27 
27-18 
18-9 


Water 

sample 

number Remarks 
2049, 2056 For water samples 
2049, 2056 corresponding 
2049, 2056 to N.0 hauls 
2056, 2063 see p. 171 
2056, 2063 
2056, 2063 


Dark and cloudy 
until beginning 
of twilight at 
3:42 a.m. 


2070, 2077 
2070, 2077 
2070, 2077 
2077, 2084 
2077, 2084 
2077, 2084 


Dip-net haul 


2097, 2104 
2097, 2104 
2097, 2104 


At 6:30 a.m. a 
heavy mist, 
almost a drizzle, 
commenced 


2105, 2114 
2105, 2114 
2105, 2114 
2114, 2119 
2114, 2119 
2114, 2119 


Twilight well 
advanced at 
4:35 a.m. 


1915] 
Appa 
Haul ratus 
number used 
2539 000e 
2540 12 
2541 20 
2542 000e 
2543 12 
2544 20 
2545 000e 
2546 12 
2547 20 
2548 N.O 
2549 N.O 
2550 N.O 
2551 N.O 
2552, + N.0 
2553 N.O 
2554 N.O 
2555 N.O 
2556 N.O 
2557 000e 
2558 12 
2559 20 
2560 N.O 
2561 N.0 
2562 N.O 
2563 N.0 
2564 000e 
2565 12 
2566 20 
2567 N.O 
2568 N.0 
2569 N.O 
2500) 2: 
2571 000e 
2572 20 
2573 000e 
2574 12 
2575 20 
2576 N.O 
2577 N.O 
Cas Sereere 
2579 N.0 
2580 N.0 
Zool a 
2582 N.O 
2583 N.0O 
2584 N.O 
2585 N.0 
2586 N.0O 
2587 N.0 
2588 000¢e 
2589 12 
2590 20 
2591 N.O 
2592 N.O 
2593 =N.0O 
2594 000e 
2595 12 
2596 20 
2597 N.O 
2598 N.O 
2599 N.0 
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TABLE 5.—Data RELATIVE TO PLANKTON HAULS—(Continued) 
Part B—Plankton Collections of Quantitative Significance 


Time of day 


an 
duration of haul 


ao 
SFSOMDDMDWDOWOO OO MW*INAIWAAAID 


10 


HH 
ooo 


WAIWS O11 Ot 


AAAAaDWUH 


He Go 09 09 GO tO SOODOSDIORARAARG! 


:10-6:40 a.m. 
2:10-6:40 a.m. 
:10-6:40 a.m. 
2:05-7:30 a.m. 
2:05-7:30 a.m, 
205-7 :30 a.m. 
7:45-9:40 a.m. 
7:45-9:40 a.m. 
2:45-9:40 a.m. 
205 a.m. 

215 a.m. 

:25 a.m. 

735 a.m. 

:42 a.m. 

745 a.m, 

:50 a.m. 

:52 a.m. 

:55 a.m. 
:15-10:40 a.m. 
:15-10:40 a.m. 
10: 
7:20 a.m. 
:30 a.m. 
735 a.m. 
:40 a.m. 


:00-7:00 a.m. 
:00-7:00 a.m. 
:00-7:00 a.m. 
:05 a.m. 
225 a.m. 


15-10:40 a.m. 


19 a.m. 
20 a.m. 


35-5:50 a.m. 


:35-5:50 a.m. 
:00-7:18 a.m. 
:00-7:18 a.m. 
:00-7:18 a.m. 
:00 a.m. 
:11 a.m. 


:52 a.m. 
S57 a.m. 
759 a.m. 
:20-10:00 a.m. 
:20-10:00 a.m. 
:20-10:00 a.m. 
745 a.m. 
s52 a.m. 
:00 a.m. 


2:45-4:30 p.m. 
2:45-4:30 p.m. 
7:45-4:30 p.m. 
:47 p.m. 
:56 p.m. 
204 p.m. 


Section 


39, 
39, 
39; 
40, 
40, 
40, 
39. 
39. 


OOo 


Position 


N lat. 


32 
32 


PBI) 
23.5 


W long. 
June 18, 1911 


Maly? 
117 


a9 
(0 


18.0 


From 7:05 to 9:35 


32 
32 
32 
32 
32 
32 
32 
32 


32 


a.m. the boat 


drifted from the 
above position 
to the following 


position 
23:6 ULF 17.0 
20.0 117 17.4 
20.0 117 17.4 
20.0 117 174 
20:0 117 17.4 
20.0 117 17.4 
20.0 117 17.4 
20.0 117 17.4 
June 21, 1911 
22.4 117 21.2 


4:35 to 7:20 a.m. 
boat drifted from 
above to follow- 
ing position 


32 
32 


23.6 
22.4 
June 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
52.0 
52.0 
52.0 


117 
117 


20.9 
21.2 


22, 1911 


117 
117 
117 
117 
117 
117 
117 
117 
UUs 
nay) 
117 
117 
117 
117 
117 
117 
117 
117 
117 
117 
117 
117 
117 


32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
30.0 
30.0 
30.0 
30.0 
30.0 
30.0 ° 


24, 1911 


118 
118 
118 
118 
118 
118 


20.3 
20.3 
20.3 
20.3 
20.3 
20.3 


Depth 
in 
meters 


oooooocoo 


0 
137-92 
92-73 
73-55 
55-46 
46-37 
37-27 
27-18 
18-9 
9-0 
0 


1190-820 


1290 


ocooococo 


137-92 
92-0 
0 
92-73 
73-35 
0 
55-46 
46-37 
37-27 
27-18 
18-9 
9-0 
0 
0 
0 
137-92 
92-0 
92-73 
0 
0 
0 
137-92 
92-73 
73-55 


Water 
sample 
number 


2119 
2119 
2119 
2128 
2128 
2128 
2133, 2146 
2133, 2146 
2133, 2146 


820-460 ... 
460-137 .. 


2189, 2194 
2189, 2194 
2194, 2205 
2194, 2205 
2194, 2205 


2359, 2360 
2359, 2360 
2359, 2360 


Remarks 


For water samples 
corresponding 
to N.O hauls 
see p. 171 


Mud haul made 
with the Ekman 
water bottle 


Dip-net haul 


Dip-net haul 


Bright and clear 


Haul 
number 


2600 
2601 
2602 
2603 
2604 
2605 
2606 


2607 
2608 
2609 
2610 
2611 
2612 
2613 
2614 
2615 
2616 
2617 
2618 
2619 
2620 
2621 
2622 
2623 
2624 
2625 
2626 
2627 
2628 
2629 
2630 
2631 
2632 
2633 
2634 
2635 


2637 
2638 
2639 
2640 
2641 
2642 
2643 
2644 
2645 
2646 
2647 
2648 
2649 
2650 
2651 
2652 
2653 
2654 
2655 
2656 
2657 
2658 
2659 
2660 
2661 
2662 


for) 


Soeocoooococe 


SAAAZAAAAAZ 
ic} 


ALAAZAZAZ 
qooocoocco 
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TABLE 5.—Datva RELATIVE TO PLANKTON HauLS—(Continued) 


Part B—Plankton Collections of Quantitative Significance 


Water 
sample 
number 


Time of day 
and 
duration of haul 


:12 p.m. 
715 p.m. 
:20 p.m. 
725 p.m. 
:27 p.m. 
730 p.m. 


4 

4 

4 

4 

4 

4 
4:00-5:10 a.m. 
4:00-5:10 a.m. 
4:00-5:10 a.m. 
4:01 a.m. 

4:16 a.m. 

4:25 a.m. 

4:34 a.m. 

4:40 a.m. 

4:47 a.m. 

4:53 a.m. 

4:58 a.m. 

5:02 a.m. 

5:07 a.m. 
5:45-6:45 a.m. 
5:45-6:45 a.m. 
5: 7:45 a.m, 
if 750 a.m, 
ui 750 a.m. 
7 750 a.m. 
Uf 
u 
8 
8 
8 
8 
8 


50 a.m. 
O03va em) 


:05 a.m. 
5:05 a.m, 
15 a.m. 
22 a.m. 

55 a.m. 

10-5:25 a.m. 
10-5:25 a.m. 
10-5:25 a.m. 


218 a.m. 
:23 a.m. 
:30 a.m. 
2:05-6:55 a.m. 


5-6:55 a.m. 
2:05-6:55 a.m. 
:10 a.m. 
:22 a.m. 
:28 a.m. 
:35 a.m. 
:40 a.m. 
:44 a.m. 
:48 a.m. 
:52 a.m. 
2:15-8:30 a.m. 


ARARAAAAMRMAAAMUMONITINON SE RPE PE Poo 


Section 


Position 
N lat. W long. 
June 24, 1911 
32°50/0 118° 20/3 
32 50.0 118 20.3 
32 50.0 118 20.3 
32 50.0 118 20.3 
32 50.0 118 20.3 
32 50.0 118 20.3 
32 50.0 118 20.3 


June 26, 1911 
Boe ellie LOE 
From 3:52 to 5:10 

a.m. the boat 
drifted from the 
above position 
to the following 
position 


32 22.1 117 18.5 
32 22.7 117 19.2 
32 22.7 117 19.2 
32 22.7 117 19.2 
32 22.4 117 21.2 


From 7:30 to 8:50 
a.m. the boat 
drifted from the 
above position 
to the following 
position 


32 eke8) Lat 205 
aa August 8, 1911 _ 
Be) PBs; aliliz/ altsH(0) 
From 3:35 to 4:22 


a.m. boat drifted 
from above posi- 
tion to follow- 
ing position 


32 iily( alas) 
32 val ate) 
32 22.3 117 17.9 
327) 22:37) DUT io) 
3222.38 J 17-9 
32) 22.3 D7 17:9 
32 22.3 117 17.9 
32 22:3 117 17:9 
32 23.5 117 18.0 
32 23.5 117 18.0 
32' 23:5 117 18.0 
32 (23.5 117 18:0 
32 23.5 117 18.0 
32 23:5 117 18:0 
32 23:5 117 18.0 
32 23.5 117 18.0 
32 23.5 117 18.0 
32 23:5 117 18:0 
32° 2315 117 18:0 
32 23.5 117 18:0 


meters 


0 
55-46 
46-37 
37-27 
27-18 
18-9 

9-0 


137-92 
92-73 
73-55 
55-0 
55-46 
46-37 
37-27 
27-18 
18-9 

9-0 


18-9 
9-0 
0 


92-73 


73-55 


2364, 2365 
2364, 2365 
9364, 2365 
2366, 2367 
2366, 2367 
2366, 2367 


2622 
2622 
2622 


2623, 2624 


[ Vou. 15 


Remarks 


Dip-net haul 


Beginning of 
twilight 
3:52 a.m, 

For water samples 
corresponding 
to N.0 hauls 
see p. 171 


Dip-net haul 


Very dark until 
beginning of 
twilight at 4:20 
a.m, Sun hidden 
from 5:20 to 
7:55 a.m., after 
which it was 
bright and clear 


1915] 
A 
Haul catas 
number used 
2663 12 
2664 20 
2665 N.O 
2666 N.O 
2667 N.O 
2668 N.0 
2669 N.O 
2670 N.O 
2671 N.0 
2672 N.O 
2673 N.O 
2674* 000e 
2675* 12 
2676* 20 
2677+ 000e 
26787 12 
26797 20 
2680 000e 
2681 12 
2682 20 
2683 N.0 
2684 N.O 
2685 N.0O 
2686 N.O 
2687 N.O 
2688 N.0 
2689 N.O 
2690 N.0 
2691 N.O 
2692 000e 
2693 20 
2694 =N.0 
2695 N.O 
2696 N.0 
2697 N.O 
2698 N.0 
2699 N.0 
2700 §6N.O 
2701 N.0 
2702 =N.0 
2703 000e 
2704 20 
2705 §=N.O 
2706 §6N.O 
2707 N.O 
2708 §6N.O 
2709 N.0 
2710 N.O 
2711 N.O 
zl 2 N.O 
2713) N:0 
OT 14 000e 
2715 20 
2716 N.O 
2717 N.O 
2718 N.O 
2719 N.O 
2720 N.0 
2721 N.0 
9799 N. 
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TABLE 5.—DatTa RELATIVE TO PLANKTON HauLS—(Continued) 
Part B—Plankton Collections of Quantitative Significance 


Time of day Position Depth Water 
an in sample 
duration of haul Section N lat. W long. meters number 
August 8, 1911 
7:15-8:30 a.m. 40; From 7:15 to 8:30 0 2625, 2626 
7:15-8:30 a.m. 40; a.m. the boat 0 2625, 2626 
7:27 a.m. 40; drifted from the = 
7:35 a.m. 40; above position 
7:43 a.m. 40; to the following 
7:48 a.m. 40; position 
7:55 a.m. 40, 
8:10 a.m. 39.55 
8:15 a.m. 39; 
8:21 a.m. 39; 
8:24 a.m. 39; 825228) DTS LT. 
8:45-9:55 a.m. 39.5, 32 23.5 5 117 ‘18.0 0 3 
8:45-9:55 a.m. 39:5; 32 2 117 18.0 0 2643 
8:45-9:55 a.m. 39.5, 32 33.5 117 ‘18.0 0 2643 
10:17-10:38 a.m. 40; 32) 23:5 117 180 0 2652 
10:17-10:38 a.m. 40, 32) 23°57 118.0 0 2652 
10:17-10:38 a.m. 40; 32 23.5 117 18.0 0 2652 
August 9, 1911 
2:20-4:23 a.m. Oe ot Pea ally? ale) 0 2653, 2654 
:20—4:23 a.m. 40,, From 3:20 to 4:25 0 26538, 2654 
7:20-4:23 a.m. 40,5 a.m. the boat 0 2653, 2654 
:27 a.m. 40, drifted from the U3 7H=92) cccseteee 
above position 
:38 a.m, 40, to the following 92-73 
:49 a.m. 40, position 73-55 
:50 a.m. 40, 55-46 
:00 a.m. 40, 46-37 
:06 a.m, 40, 37-27 
:12 a.m. 40, 27-18 
:16 a.m. 40, MB—=O) © ees eaeceeeet 
720 a.m. 40, a2) 215 7 18:8 9-0 
7:48-5:45 a.m. 40, oe) BP alalyg  al@)24 0 2655, 2658 
48-5 :45 a.m. 40, From 4:45 to 7:08 0 2655, 2658 


3 

3 

3 

3 

3 

3 

3 

4 

4 

+ 

4 

4 

4 

4: 

4:50 a.m. 40, a.m. the boat 

5:04 a.m. 40, drifted from the 

5:10 a.m. 40, above position 

5:14 a.m. 40; to the following 

5:20 a.m. 40; position 

5:25 a.m. 40; 

5:30 a.m. 40, 

5:33 a.m. 40; 

5:36 a.m. 40, 

6:06-6:33 a.m. 40, E 
6:06-6:33 a.m. 40, 32 22.4 117 18.5 0 2675 
7:20 a.m. 40, B32) 225 1d 92 Ae 
7:30 a.m. 40, From 7:15 to 8:10 

7:40 a.m. 40. a.m. the boat 

7:45 a.m. 40, drifted from the 

7:53 a.m. 40, above position 

7:57 a.m. 40, to the following 

8:02 a.m. 40, position 

8:05 a.m. 40, 

8:08 a.m, 40, 9 
7:15-8:10 a.m. 40,5 0 2676, 2677 
7:15-8:10 a.m. 40,, 32 22.4 117 18.5 0 2676, 2677 
8:37 a.m. 40, 32 22:4 117 21:2 

8:45 a.m. 40, From 8:35 to 9:20 

8:52 a.m. 40, a.m. the boat 

8:57 a.m. 40, drifted from the 

9:03 a.m. 40, above position 

9:08 a.m. 40, to the following 

9:12 a.m. 40, position 


177 


Remarks 


For water samples 
corresponding 
to N.O hauls 
see p. 171 


Dark throughout 
entire N.0 series 


*From 8:45 to 10:02 a.m. the boat drifted from the position entered to 32° 22'8 N 117° 17/0 W. 
+ From 10:17 to 10:42 a.m. the boat drifted from the position entered to 32° 23'2 N 117° 17/5 W. 


Haul 
number 
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TABLE 5.—DaTA RELATIVE TO PLANKTON HauLsS—(Continued) 
Part B—Plankton Collections of Quantitative Significance 


Appa Time of day Position Depth Water 
ratus an in sample 
used duration of haul Section N lat. W long. meters number 
August 9, 1911 
N.0 9:15 a.m. 40, WG =O% ene eee 
N.O 9:17 a.m. 40, 9=0:) ah Gaee Es 
000e 8:35-9:20 a.m. 40, 0 2678 
20 8:35-9:20 a.m. 40, 32° 22'3 117° 20/2 0 2678 
August 10, 1911 
N.0 3:50 a.m. 40, 32 22.4 DLT 21.2 WSMH92)” tne aetces 
N.O 4:00 a.m. 40, From 3:40 to 4:55 2-7 
N.0 4:08 a.m. 40, a.m. the boat 5: 
N.0 4:15 a.m. 40, drifted from the 5b-46) Se eS 
N.0 4:27 a.m. 40, above position 
N.0 4:33 a.m. 40, to the following 
N.0 4:37 a.m. 40, position 
N.O 4:43 a.m. 40, 
N.O 4:47 a.m. 40, 
000e 3:45-4:53 a.m. 40, 0 2679, 2680 
20 3:45-4:53 a.m. 40, pe, Paileay alal7é Palsy 0 2679, 2680 
N.0 5:10 a.m. 40, 32 22.4 117 21.2 
N.0 5:15 a.m. 40, From 5:05 to 6:02 
N.0 5:25 a.m. 40, a.m. the boat 
N.0 5:32 a.m. 40, drifted from the 
N.0 5:38 a.m. 40, above position 
N.O 5:45 a.m. 40, to the following 
N.O 5:48 a.m. 40, position 
N.0 5:53 a.m. 40, ¢ 
N.O 5:58 a.m. 40, ¢ 
000e 5:06-6:00 a.m. 40, 0 2681 
20 5:06-6:00 a.m. 40, 32 22.5 117 20:5 0 2681 
000e 6:12-7:55 a.m. 40; 32 23:3 17 20:0 0 2701 
20 6:12-7:55 41, 32 18:2 17 24:7 0 2701 
000e 8:45-9:45 41, 32 18.7 117 24.5 0 2702 
20 8:45-9:45 a.m. 41, 32; 18.7 11% 245 0 2702 
41, 32 18.2 117 24.7 0 2707 
41, 32 18.2 117 24.7 0 2707 
41, 32 18.2 117 24.7 0 2722 
August 11, 1911 
000e 5:40-6:40 a.m 40, 32 2016 LT (23 0 2723 
20 5:40-6:40 a.m 40, 32 20.6 117 21.3 0 2723 
000e 7:20-7:48 a.m 40, 32) 20:5 117) 21:2 0 2726 
20 7:20-7:48 a.m 40, 32 20.5 117 21.2 0 2726 
000e 8:05-9:12 a.m. 40, 32 20.0 117 20.5 0 2735 
000e 10:45-11:57 a.m. 40, 32 22.0 117 19.0 0 2755 
000e 12:46-1:35 p.m. 39, BA BBO allie ali) 0 2772 
August 21, 1911 
000e 4:27-5:37 a.m. 4e5, 30) 53.0) 120) 107 0 
9 4:27-5:37 a.m. (aan oon DoLll) LO) LON, 0 
12 4:27-5:37 a.m. (es SRY RHO) © PI) ilo’ 0 
000e 6:25-6:38 a.m. ira eb) byilkey alte) al43} 0 
9 6:25-6:38 a.m 75 33 5i-3 120) 12:8 0 
12 6:25-6:38 a.m Woo oo) Olea) 120) 12:8 0 
N.O 9:45 a.m. 75s, od 49:6 120 16.2 730-550 
N.0) = =10:30 a.m 75. 33 49.6 120 16.2 550-365 
N.O «11:05 a.m 75. 3 49.6 120 16.2 365-185 .. 
N.0 11:30 a.m 75 933 49.6 120 16.2 185-0 
000e 11:37-11:56 a.m. 75 33 49.6 120 16.2 0 
9 11:37-11:56 a.m. des ao) 49:6) 1208622 0 
12 =: 11:37-11:56 a.m. Tie 33 49.6 120 16.2 0 
August 23, 1911 
000e 3:20-3:40 p.m. oli, 32 22:0) 11/8) 16:0 0 
9 3:20-3:40 p.m. Sli, oa 2e0M W187 16:0 0 
12 3:20-3:40 p.m. o1g, sor 22.0) 1/87 1620) 0 
000e 3:45-4:00 p.m. bli ood 22.0) 8) L60 0 
9 3:45-4:00 p.m. Biles, oo) 22.0) 18) 6:0 0 


[ Vou. 15 


Remarks 


For water samples 
corresponding 
to N.O hauls 
see p. 171 


Cloudy and dark 
throughout 
entire Nansen 
series 


* From 10:15 a.m. to 1:55 p.m. the boat drifted from the position entered to 32°191 N 117° 


2413 W. 


Hauls 2753 and 2754 began at 11:35 a.m. and ended at 12:45 p.m. 
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TaBLE 5.—DaTa RELATIVE TO PLANKTON HauLS—(Continued) 


Part B—Plankton Collections of Quantitative Significance 


Appa- Time of day 

Haul ratus an 
number used duration of haul 

2781 12 3:45-4:00 p.m. 

2782 000e 4:05-4:25 p.m. 

2783 9 4:05-4:25 p.m. 

2784 12 4:05-4:25 p.m. 

2785 000e 8:00-8:45 a.m. 

2786 9 8:00-8:45 a.m. 

2787 12 8:00-8:45 a.m. 

2788 000e 8:55-10:00 a.m. 

2789 9 8:55-10:00 a.m, 

2790 12 8:55-10:00 a.m, 

2791 N.O 9:50 a.m. 

2792 §=N.O 10:07 a.m. 

2793 N.0 10:27 a.m. 

2794 N.O 10:34 a.m. 

2795 N.O 10:37 a.m. 

2796 N.O0 10:42 a.m. 

2797 N.O = =10:45 a.m. 

2798 N.O 10:49 a.m. 

2799 N.O 10:52a.m. 

2800 000e 10:20-10:55 a.m. 

2801 9 10:20-10:55 a.m. 

2802 12 = 10:20-10:55 a.m. 

2803* 000e 

2804* 9 

2805* 12 

2806 N.O 32 

2807 N.O 11:32 a.m. 

2808 N.O 11:43 a.m. 

2809 N.O 11:50a.m. 

2810 N.O 11:58am. 

2811 N.0 12:55 p.m. 

2812 N.O 1:00 p.m. 

2813 N.O 1:03 p.m. 

2814 N.O 1:06 p.m. 

2815 N.O 1:10 p.m. 

2816 N.O 1:22 p.m. 

2817 N.O 1:45 p.m. 

2818 000e 12:45-1:55 p.m. 

2819 9 12:45-1:55 p.m. 

2820 12 12:45-1:55 p.m. 

2821 000e 2:10-3:07 p.m. 

2822 9 2:10-3:07 p.m. 

2823 12 2:10-3:07 p.m. 

2824 N.O 2:30 p.m. 

2825 N.O 3:00 p.m. 

2826 000e 7:10-8:10 a.m. 

2827 9 7:10-8:10 a.m. 

2828 12 7:10-8:10 a.m. 

2829 000e 8:32-9:40 a.m. 

2830 9. 8:32-9:40 a.m. 

2831 12 8:32-9:40 a.m. 

2832 N.O 8:43 a.m. 

2833 §=N.0 8:55 a.m. 

2834 N.0O 9:05 a.m. 

2835 N.O 9:13 a.m. 

2836 N.O 9:20 a.m. 

2837 N.O 9:25 a.m. 

2838 N.O 9:28 a.m. 

2839 N.O 9:32 a.m. 

2840 N.O 9:35 a.m. 

2841 N.0 9:38 a.m. 


* Haul began at 11:10 a.m. and ended at 


Section 


O11. 
dLie 
D1. 
Sie 


40, 
40, 
40, 
40, 


40, 


Position 


N lat. W long. 

August 23, 1911 
33° 22/0 118° 16/0 
33 22.0 118 16.0 
33 22.0 118 16.0 
33 22.0 .118 16:0 

October 24, 1911 
32 22.4 JIT 21. 
32 22.4 117 
32 22.4 117 
32 22.4 117 
32 22.4 117 
32 22.4 117 
32 22.4 117 
32 22.4 117 
32 22.4 117 
32 224 117 
32 22.4 117 
32 22.4 117 
32 22.4 117 
32 22.4 117 
32 22.4 LIT 
32 22.4 117 
32 22.4 117 
32 22.4 117 
32 22.4 17 
32 22.4 117 
32 22.4 117 
32 22.4 117 
Be) ee 9 iy 
32, 22.4 117 
32 22.4 117 
32 22.4 117 
32 22.4 117 


32 22.4 117 
32 22.4 117 
32 22.4 17 
32 22.4 117 
32 22.4 117 
32 22.4 117 


32 22.4 117 
32 22.4 117 
32 22.4 117 
32 22.4 117 
32 22.4 117 
32 22.4 117 
32 22.4 117 
32 22.4 117 


Be SSS Ye pH HE EP DDD DDN NNN NON NNPNNNNNNNNNNWNNNNNNMNNWNNINNWNPNMNhLLy 


Qa} iWo) Wo) Te) Tepito ye yite) Nene) |e) 15) Pepe) eho) 3 NNT NN NN Vr eed Nel a oO 
WNNNWNNNHYNNNHNNHNHNHNNNH NNONNNNNNNNNNNNNNNYNNNNNYNNNNNNNNNNNNNNNNWNMND 


32 22.7 117 
32 22.7 117 
32 22.7 117 
32 2207 117 
32 22.7 117 
32 22.7 117 
32 22.7 117 
32 22.7 117 
32 22.7 117 
32 22.7 117 
32 22.7 117 
32 22.7 117 
32 22.7 117 
32 22.7 117 
32 22.7 117 
12:30 p.m. 


9° 


46 
55 


5-137 


7-18 


—365 
—460 


Water 
sample 
number 


2968 
2969 
2969 
2969 


2978 
2978 
2978 
2979 
2979 


2979 


179 


Remarks 


Amount of drift 
unknown 
throughout 
entire day 


For water samples 
corresponding 
to N.O hauls 
see p. 171 


Drift unknown 
throughout 
entire day 


Sky partly over- 
east until 9:35 
a.m., after 
which it was 
bright and clear 


180 


Haul 
number 


2842 
2843 
2844 


Appa- 
ratus 
used 


Taare 


or 
oS: 
ic} 


SAAA., 
meooconmeoooooocoo 


° 


et 
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TABLE 5.—DaTA RELATIVE TO PLANKTON HauLS—(Continued) 


Part B—Plankton Collections of Quantitative Significance 


Time of day 


an 
duration of haul 


H C2 CO DO DOR eS 


cope onmnwmon-i-1 
t 


:50-10:50 a.m. 
:50-10:50 a.m. 
:50-10:50 a.m. 
:00 a.m. 

:10 a.m. 

:18 a.m. 

:25 a.m. 

:30 a.m. 

:35 a.m. 

740 a.m. 

744 a.m. 

747 a.m. 

:50 a.m. 
:59-11:59 a.m. 
:59-11:59 a.m. 
:59-11:59 a.m. 
:10 a.m. 

:30 a.m. 

755 a.m. 
:10-12:45 p.m. 
:10-12:45 p.m. 
:10-12:45 p.m. 
:00-1:45 p.m. 
2:00-1:45 p.m. 
2:00-1:45 p.m. 
:15 p.m. 

745 p.m. 


745 a.m. 
215 a.m. 
7:50-8:50 a.m. 
7:50-8:50 a.m. 
7:50-8:50 a.m. 
:55 a.m. 
205 a.m. 
:20 a.m. 
:00-10:20 a.m. 
:00-10:20 a.m. 
:00-10:20 a.m. 
:50-11:05 a.m. 
:15-11:30 a.m. 
:40-11:55 a.m. 
:01-12:31 p.m. 
:01-12:31 p.m. 
:01-12:31 p.m. 
05 


:45-10:00 a.m. 
:10-10:25 a.m. 
:50-11:05 a.m. 


Section 


40, 
40, 
40, 
40, 
40. 
40, 
40, 
40. 
40, 
40; 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40. 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 


Position 

N lat. W long. 

October 25, 1911 
32°2217 117° 1922 
32 2257 VT 1922) 
32) 22% ANT 1922) 
32) 2247 VT W932 
BY) Pf alike aly 
32| 22-7 Ji7 19:2 
32 22.7 17 19:2 
ae 220% LT 19°23 
32 22-7 ily 1912 
32 22:7 Wir 19:2 
32) 22:7 WT 19:2 
32 22.7 JLT 19.2 
32) 22:7 WT 19:2 
32, 22.7 1L7 19:2 
32° 22:7 JIT 19.2 
32; 22.7 WIT 19:2 
32 22.7 117 19.2 
32 22.7 JT 19.2 
32) 22:7 117 19:2 
32 22.7 AIT 19.2 
32 22.7 117 19.2 
32 22:57 LIT 19.2 
32) 22. day 1922 
Boi wen aT Ore 
32) 2200 UL 1922 
32) 22:7 AT 19.2 
32, 22.7 17 19.2 

October 26, 1911 
32) 2257 Lay 119.2 
32 22.7 117 19.2 
32) 22:7 TT 19:2 
32 22.7 17 19.2 
32 22.7 117 19.2 
32) 2247 117 19:2 
32 22.7 117 19.2 
32, 22:7 11t 19:2 
32 2227 Wa 19:2 
32 22.7 W7 19.2 
32. 22.7 JLT 19:2 
32 22:7 Tay 19:2 
32 22.7 117 19:2 
32) 22.7 Wily 19:2 
32 22.7 17 19:2 
S222 LINO? 
32) 22:7 117 19.2 
32 22:7 117 19.2 
32 22.7 7 19.2 
32) 22:7 Diy 1922 
32 22.7 117 19.2 
32 22.7 117 19:2 
32 22:7 117 19.2 
32 22.7 117 19.2 
32 22.7 LIT 19.2 

October 27, 1911 
32 22.4 17 21.2 
32 22:4 117 21.2 
32 22.4 117 21.2 
32 22.4 117 21.2 
32 22.4 17 21.2 
32 22.4 117 21.2 
32 22.4 117 21.2 
Bye: ea ba iy 7 U2) 
32 22:4 117 21.2 
32 22.4 117 21.2 


Depth 


meters 


Water 
in sample 


number Remarks 


0 3000 
185-137 
137-92 

92-73 

73-55 

55-46 
46-37 
31-27 
27-18 


For water samples 
corresponding 
to N.O hauls 
see p. 171 


He Go bo 
Qa 
ocooooooounoosd 


ii 
o 

i 
rs 
for) 
i=) 


Drift unknown 
throughout 
entire day 


Sky overcast 
throughout day, 
becoming 
cloudy and 
windy in after- 
noon, threaten- 
ing rain from 
3:30 to 5:00 


Threatening rain 


Drift unknown 
throughout 
entire day 


1915] 
Haul pe 
number used 
2904 K.000 
2905 K.000 
2906 000e 
2907 9 
2908 12 
2909 000e 
2910 9 
2911 12 
2912 Kk.000 
2913 K.000 
2914 K.000 
2915 K.000 
2916 000e 
2917 000e 
2918 9 
2919 12 
2920! ...... 
2921 000e 
2922 9 
2923 12 
2924 000e 
2925 9 
2926 12 
2927 000e 
2928 9 
2929 12 
2930 000e 
2931 HI) 

12 
N.O 
000e 

9 

12 
N.O 
N.O0 
N.O 
N.0 
N.O 
N.0 
N.0 
N.O0 

000e 
9 

12 
N.0 
000e 

9 

12 
N.O 
N.0 
N.O 
N.O 
N.O 
N.O 
N.O 
N.0 


Michael, et al.: 
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TasLE 5.—Datva RELATIVE TO PLANKTON HauLs—(Continuea) 
Part B—Plankton Collections of Quantitative Significance 


Time of day 


an 
duration of haul 


11:15-11:30 a.m. 
12:01—12:16 p.m. 
12:01—-12:30 p.m. 


12:01-12:¢ 
12:01-1 
1:05-1 
1:05-1 
1 
1 


205-1: 
230-1: 


55 Bp. m. 
45 p.m. 
2:20-2:35 p.m. 
2:55-3:10 p.m, 
:50-4:05 p.m. 


2 
3 
STD Ot 
9 
9 
9 


:20 a.m. 
:20 a.m. 


2:35-5:20 a.m. 
:26 a.m. 
7:30-6:45 a.m. 
2:30-6:45 a.m. 
7:30-6:45 a.m. 
244 a.m. 
755 a.m. 
:06 a.m. 
:16 a.m. 
:24 a.m. 
fodeaem: 
:35 a.m. 
739 a.m. 
:10-9:05 a.m. 
2:10-9:05 a.m. 
2:10-9:05 a.m. 
:08 a.m. 


$30/a.10. 
7:45 a.m. 
:50 a.m. 
:57 a.m. 
:02 a.m. 
:05 a.m. 
725 a.m. 
730 a.m. 


a 
GDOSTSHIDOOO DOD OO HM MWMDAMAAAAUNUUNUUNNU PS 


:50-10:10 a.m. 
10:20-10:45 a.m. 
10:20-10:45 a.m. 


30-10:30 a.m. 
:30-10:30 a.m. 
:30-10:30 a.m. 


Section 


40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 


Position 


N lat. W long. 
October 27, 1911 


32°: 29'4 117° 2179 
32 22.4 117 21.2 
32 22.4 117 21.2 
32 22.4 117 21.2 
32 22.4 117 21.2 
32 22.4 117 21.2 
32 22.4 117 21.2 


32 22.4 


117 21.2 


32 22.4 117 21.2 
32 22.4 117 21.2 
32 22.4 117 21.2 
32 22.4 117 21.2 


October 28, 1911 
3 


2 225% 117 19.2 
32 22.7 117 19.2 
32 22.7 117 19.2 
32 22:7 117 19:2 
32 22.7 117 19.2 
32 22.7 117 19:2 
32 22.7 117 19.2 
32 22.7 117 19.2 
BQ 2257s Te Lore 
32) 22.7 7 19:2 
Sy) Pee salalyé alle)2} 

November 29, 1911 
82 29.5 117 13.5 
32 29.5 117 13.5 
82 29.5 117 13.5 

November 30, 1911 
Be Patsy ally SHO) 


From 4:10 to 6:07 
a.m. the boat 


drifted from the 


above position 


to the following 


position 
32 21.8 117 21 
32 21.8 117 21 
32 21.8 117 21 
ay Palsy alate i 
32 21.8 117 21 
32 21.8 117 21 
32° 23:5 117 18 
oe 23:0 117 18 
BY a usy allie alls} 
Soi 230, LS: 
32) 2335 17) 18! 


Sip Sli mies 


0 


From 9:30 to 10:30 


a.m. the boat 


drifted from the 


above position 


to the following 


position 


32 22.7 


117 19.2 


9 


meters 


92-73 
73-55 
55-46 
46-37 
37-27 
27-18 
18-9 
9-0 


Water 
sample 
number 


3018 


181 


Remarks 


Raining from 


12:30 to 1:30 
p-m., after 
which sky 
began to clear 


Clear and bright 


throughout day 


Dip-net haul 


Bright starlight 


but no moon 
until 5:25, 
when twilight 
began. Sunrise 
6:35; bright and 
clear thereafter 


For water samples 


corresponding 
to N.O hauls 
see p. 171 


* From 8:10 to 9:05 a.m. the boat drifted from the position entered to 32° 2277 N 117° 19/2 W. 
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TABLE 5.—DatTa RELATIVE TO PLANKTON HauLs—(Continued) 
Part B—Plankton Collections of Quantitative Significance 


Appa- Time of day Position Depth Water 
Haul ratus an ? in sample 
number used duration of haul Section N lat. W long. meters number Remarks 


December 1, 1911 


2960 000e 3:50-4:15 a.m. 40), 32° 2207 SAF 982 
2961 9 3:50-4:15 a.m. 40,; From 3:45 to 5:45 
2962 12 3:50-4:15 a.m. 40, ; a.m. the boat 
2963 N.O 4:20 a.m. 40, drifted from the 
2964 000¢ 4:25-5:30 a.m. 40, above position 
2965 9 4:25-5:30 a.m. 40, to the following 
2966 12 4:25-5:30 a.m. 40, position 
2967 N.O 4:33 a.m. 40, 
2968 N.0O 4:40 a.m. 40, 
2969 N.O 4:47 a.m. 40, 
2970 N.0 4:52 a.m. 40, For water samples 
2971 N.O 4:57 a.m. 40, corresponding 
2972 N.O 5:00 a.m. 40, to N.O hauls 
2973 N.0 5:05 a.m. 40, see p. 171 
2974 N.O 5:07 a.m. 40, Bye. Piles — alaly( eyo)! 
2975 000e 6:05-7:10 a.m. 40K, (82.2257 Tore 
2976 9 6:05-7:10 a.m. 40,, From 6:00 to 8:30 
2977 2 6:05-7:10 a.m. 40,5 a.m. the boat 
2978 N.O 6:30 a.m. 40, drifted from the Sunrise 6:34 a.m. 
2979 N.O 6:40 a.m. 40; above position 
2980 N.O 6:47 a.m. 40, to the following 
2981 N.O 6:54 a.m. 40, position 
2982 N.O 6:58 a.m. 40, 
2983 N.0 7:02 a.m. 40, 
2984 N.O 7:06 a.m. 40, 
2985 N.0 7:08 a.m. 40, 
2986 N.0 7:10 a.m. 40, 
2987 000e 7:50-8:25 a.m. 40, 
2988 9 7:50-8:25 a.m. 40, 
2989 12 7:50-8:25 a.m. 40, 
2990 N.O 7:50 a.m. 40, 
2991 N.O 7:57 a.m. 40, 
2992 N.0 8:03 a.m. 40, 
2993 N.0 8:07 a.m. 40, 
2994 N.O 8:13 a.m. 40, 
2995 N.0 8:16 a.m. 40, 
2996 N.O 8:19 a.m. 40, 
2997 N.O 8:22 a.m. 40, 
2998 N.O0 8:25 a.m. 40, 32) 22:0) U7) 1953 
2999 000e 8:45-9:27 a.m. 40, 32 224 117 21.2 
3000 9 8:45-9:27 a.m. 40, 32) 224 Aii7 2162 
3001 12 8:45-9:27 a.m. 40, BPA Peel a talié Paley 
3002 N.O 8:46 a.m. 40, 32 22.4 117 21.2 
3003 N.0 8:55 a.m. 40, 382 22.4 117 21.2 
3004 N.O 9:03 a.m. 40, 32 22.4 117 21.2 
3005 N.O 9:08 a.m. 40, 32) 224 Miiy, 202 
3006 N.O 9:13 a.m. 40, 32 22:4 117 21:2 
3007 N.O 9:16 a.m. 40, BA 224 Wie 22 
3008 N.O 9:20 a.m. 40, 82 22:4 V7 21.2 
3009 N.0 9:24 a.m. 40, 82 22:4 117 21.2 
3010 N.O0 9:26 a.m. 40, 32 224 117 21.2 
December 2, 1911 
3011 000e 4:05-4:50 a.m. 40, 32 22.4 117 21.2 0 3028 Clear but no moon. 
3012 9 4:05-4:50 a.m. 40, 32 22.4 117 21.2 0 3028 Twilight began 
3013 12 4:05-4:50 a.m. 40, 82 22:4 117 211.2 0 3028 at 5:52 a.m. 
3014 N.0 4:50 a.m. 40, 32 20a Wit 2052 NS T=O2) eee Ocean excep- 
3015 000e 5:00-7:55 a.m. 40, 39.204 a, (21-2 0 3029 tionally smooth 
3016 9 5:00-7:55 a.m. 40, 32 224 117 21-2 0 3029 No drift detected 
3017 12 5:00-7:55 a.m. 40, 32 22:4 117 21.2 0 3029 by noon 
3018 N.O 5:00 a.m, 40, 32 224 AT 22 
3019 N.O 5:05 a.m. 40, 32 22.4 117 21.2 
3020 N.O 5:10 p.m. 40, 32 22.4 117 21.2 
3021 N.O 5:15 a.m. 40, 32 22.4 117 21.2 
3022 N.0 5:20 a.m. 40, 32 22.4 117 21-2 


Haul 


number 


3023 
3024 
3025 
3026 
3027 
3028 
3029 
3030 
3031 
3032 
3033 
3034 
3035 
3036, 
3037 


3038 
3039 
3040 
3041 


3042 


3043. 


3044 
3045 
3046 
3047 
3048 
3049 
3050 


3051 
3052 
3053 
3054 
3055 
3056 
3057 
3058 
3059 
3060 
3061 
3062 
3063 
3064 
3065 
3066 
3067 
3068 
38069 
3070 
3071 
3072 
38073 
3074 
3075 
3076 
3077 
3078 
3079 
3080 
3081 
3082 


000e 


2 


SAAAAZAZ A: 
SFO EO POO SOD) 


Saal 


SAA 


ix} 


SoopSoooooos 


AZAZ 
oO 
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TABLE 5.—DaTA RELATIVE TO PLANKTON HauLs—(Continued) 


Part B—Plankton Collections of Quantitative Significance 


Time of day Position Depth Water 
an in sample 
duration of haul Section N lat. W long. meters number 
December 2, 1911 
5:24 a.m 40, 32° 224 17° 2122 
5:27 a.m 40, 32 22.4 7 21:2 
5:30 a.m 40, 32 22.4 117 21.2 
8:23-8:38 a.m. 40, 82 22.4 117 21.2 
8:58-9:13 a.m. 40, 32 22.4 117 21.2 
9:24-9:39 a.m. 40, 32 22.4 117 21.2 
9:46-10:01 a.m. 40, 32 22.4 117 21.2 
10:08-10:23 a.m. 40, 32 22.4 17 21.2 
10:30-10:45 a.m. 40, 32 22.4 117 21.2 
10:55-11:09 a.m. 40, 32 22:4 TT 21.2 
11:20-11:35 a.m. 40, 32 22.4 117 21.2 
11:44-11:59 a.m. 40, 32 22.4 117 21.2 
12:22-12:37 p.m. 40, 32 22.4 117 21.2 
12:54-1:09 p.m. 40, 32 22:4 117 21.2 
1:32-1:47 p.m. 40, 32 22.4 117 21.2 
December 3, 1911 
5:10-5:23 a.m. 40, 32) 2257 Lilt 19s2 
5:27-5:40 a.m. 40, 3222.7 117 19.2 
5:45-5:58 a.m. 40, 32 22:7 17 19.2 
6:08-6:21 a.m. 40, Bo 2220) Wali 19%2 
Me SOR es ee 40; 32 22.7 117 19.2 
6:36-6:49 a.m 40, 32) 22:7 17 1952 
6:53-7:06 a.m 40, 32) 2247 WT 1W9s2 
ee eek Pe eS 40, Be pre alaliyg alle 
7:12-7:25 a.m 40, ary Pee alaligg “alee 
7:36-7:49 a.m 40, 32 22.7 li7 19:2 
7:56-8:09 a.m 40, 32) 227 die Wor 
8:17-8:30 a.m 40, oo) aa) sll OE? 
8:42-8:55 a.m. 40, pry eAzeeh  alaly¢ Waals} 
December 27, 1911 
4:15-6:10 a.m. 40;, 382 235 117 18.0 
4:15-6:10 a.m. 40,, From 4:05 to 7:30 
6:15-7:30 a.m. 40, a.m. the boat 
6:15-7:30 a.m. 40, drifted from the 
6:20 a.m 40, above position 
6:30 a.m 40, to the following 
6:40 a.m 40, position 
6:50 a.m 40, 
6:55 a.m 40, 
7:00 a.m 40, 
7:07 a.m 40, 
7:10 a.m 40, 
7:13 a.m. 40, 32 20.2 117 18.5 
8:40-9:05 a.m. 40, By Bay alle alls) 
8:40-9:05 a.m. 40, 32) 2a) Bi 18:0 
8:50 a.m. 40, 32 23.5 117 18.0 
9:00 a.m. 40, ay PB Es) alali7/ ISH) 
9:07 a.m. 40, 32 93.5 117 18.0 
9:10-9:38 a.m. 40, 32 23:55 117 18:0 
9:10-9:38 a.m. 40; 32 23.5 117 18.0 
9:12 a.m. 40, 32 23.5 117 18.0 
9:17 a.m. 40, Oe) 2a Leal ss0 
9:22 a.m. 40, 32 23.5 117 18.0 
9:30 a.m. 40, By Pays) alally( alc}(0) 
9:32 a.m. 40, 32 23.5 117 18.0 
9:36 a.m. 40, 32: 23:5 1117 180 
10:00-10:48 a.m, 40, 32 22.7 117 19.2 
10:00-10:48 a.m. 40, 32) 22:57 117 1912 
10:07 a.m. 40, 32 22.7 117 19:2 
10:16 a.m. 40, 32 22.7 117 19:2 92 
10:23 a.m. 40, 32 22.7 117 19.2 BOO. weercesinece-ttbs 
10:30 a.m. 40; 32 22.7 IT 19.2 55-46) ieee 


Remarks 


Bright, clear, and 
calm 


Extremely dark 
till dawn 
5:25 a.m. 
rise 6:32 a.m. 
Calm, smooth, 
and cloudy 

Dip-net haul 


Dip-net haul 


For water samples 
corresponding 
to N.0 hauls 
see p. 171 


No drift detected 
by 9:40 a.m. 
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TaBLE 5.—DatTa RELATIVE TO PLANKTON HauLs—(Continued) 
Part B—Plankton Collections of Quantitative Significance 


Appa- Time of day Position Depth Water 
Haul ratus an in sample 
number used duration of haul Section N lat. W long. meters number Remarks 

December 27, 1911 

3083. N.O 10:35 a.m. 40, 32° 2207 WAT 19%2 

3084 N.O 10:40 a.m. 40, 32 22.7 117 19.2 

3085 N.O 10:42 a.m. 40, 32) 2257 Wai 1922 

3086 N.O  10:44a.m. 40, BY PPE alaly¢ als ip No drift detected 

3087 N.O 10:46 a.m. 40, Bp Peper alate se by 10:50 a.m. 
December 28, 1911 

3088 000e 4:10-4:52 a.m. 40, SYA ePeres alaly/S ake 0 3042 For water samples 

3089 ¢) 4:10-4:52 a.m. 40; From 4:10 to 6:22 0 3042 corresponding 

3090 000e 4:55-6:25 a.m. 40,5 a.m. the boat 0 3044 to N.O hauls 
drifted from the see p. 171 

3091 9 4:55-6:25 a.m. 40, ; above position 0 3044 Dark until dawn 

3092 N.0 4:55 a.m. 40, to the following at 5:50 a.m. 

3093 =N.0 5:08 a.m. 40, position Partly cloudy 

3094 N.O0 5:19 a.m. 40, until 9:05 a.m., 

3095 N.O 5:28 a.m. 40, when it became 

3096 =N.O 5:35 a.m. 40, very cloudy and 

3097 N.O 5:43 a.m. 40, threatened rain 

3098 N.O 5:48 a.m. 40, 

3099 §=N.0 5:53 a.m. 40, 

3100 N.O 5:57 a.m. 40, 32 22:25 117 18:3 

3101 000e 7:40-9:15 a.m. 40, 32, 224 117 21.2 

3102 9 7:40-9:15 a.m. 40, From 7:40 to 9:15 

3103 N.O 8:12 a.m. 40, a.m. the boat 

3104 N.O 8:20 a.m. 40, drifted from the 

3105 N.0 8:28 a.m. 40, above position 

3106 =N.0 8:35 a.m. 40, to the following 

3107. =—-N.0 8:40 a.m. 40, position 

3108 N.0 8:44 a.m. 40, 

3109 N.O 8:48 a.m. 40, 

3110 N.0 8:51 a.m. 40, 

Byilalal  asfek0) 8:53 a.m. 40, 32 20.3 117 22.0 
February 9, 1912 

3112 000e 3:50-5:50 a.m. 40, Ge) wes) ala’ allsyo) 0 3057 No moon but clear, 

3113 9 3:50-5:50 a.m. 40, From 3:25 to 6:50 057 Dawn at 5:50 

3114 N.0 4:18 a.m. 40; a.m. the boat a.m. High fog 

3115 N.O 4:33 a.m. 40, drifted from the 

3116 N.O 4:45 a.m. 40, above position 

3117 «=N.O 4:55 a.m. 40, to the following 

3118 N.0 5:02 a.m. 40, position 

3119 N.O 5:07 a.m. 40. 

S120) N.0 5:14 a.m. 40, 

3121 N.0 5:17 a.m. 40, 

3122 N.O 5:22 a.m. 40, 

3123 N.O0 6:00 a.m. 40, 

3124 000e 6:00-7:05 a.m. 40, Cloudy and dis- 

3125 9 6:00-7:05 a.m. 40, 0 3058 mal from 6:50 

a.m. until 12:20 
p-m. 

3126 N.O 6:15 a.m. 40, 

3127 N.O 6:24 a.m. 40, 

3128 N.0O 6:35 a.m. 40, 

3129 N.O 6:40 a.m. 40, 

3130 §6—N.0 6:45 a.m. 40, 

3131 N.O 6:50 a.m. 40, 32 21.7 117 18.0 

3132 N.0O 6:55 a.m. 40, Bey Paley lal? allsH(0) 

3133 =6N.0 6:58 a.m. 40, Bey Pale, ality? alex) 

3134 NO 7:01 a.m. 40, Bea alee Valaline ake) 

3135 000¢ 7:40-9:15 a.m. 40, Bey PB yo) alaly¢ ale) 

3136 9 7:40-9:15 a.m. 40, SPF ais) alae aly) 

3137 N.0 7:50 a.m, 40, From 7:40 to 9:15 

3138 N.0 8:00 a.m. 40, a.m. the boat 

3139 N.O 8:05 a.m. 40, drifted from the 

3140 N.O 8:12 a.m. 40, above position 

3141 N.O 8:18 a.m. 40- to the following 

3142 N.O 8:22 a.m. 40, position 


1915] 
A 
Haul Sore 
number used 
3143 N.0 
3144 N.0 
3145 N.O 
3146 N.O0 
3147 000e 
3148 9 
3149 N.0 
3150 N.0 
3151 N.O 
3152 N.0 
3153 N.O 
3154 N.O 
3155 N.O 
3156 N.O 
3157 N.O 
38158* 000e 
3159* 9 
3160 N.O0 
3161 N.O0 
3162 N.0 
3163 N.0 
3164 N.0 
3165 N.0 
3166 N.0 
3167 N.O 
3168 N.0 
3169 N.O0 
3170 000e 
3171 9 
3172 N.O 
3173 N.0 
3174 N.0 
3175 N.0 
3176 N.O 
3177 N.O 
3178 N.0 
3179 N.0 
3180 N.0 
3183 000e 
3184 12 
3185 20 
3186 000e 
3187 12 
3188 20 
3189 000e 
3190 12 
3191 20 
3192 000e 
3193 12 
3194 20 
3195 N.0 
3196 N.O 
3197 N.O 
3198 N.O 
3199 N.O 
3200 N.O 
3201 N.O 
* Haul b 
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TABLE 5.—DaTa RELATIVE TO PLANKTON Hauts—(Continued) 


Part B—Plankton Collections of Quantitative Significance 


Water 
sample 
number 


Time of day 


an 
duration of haul 


ellen 
RPooo 


He 
He 


OOO COUT Bp ww 


:27 a.m. 
:32 a.m. 
735 a.m, 
:37 a.m. 
:42-10:56 a.m. 
742-10:56 a.m. 
210 a.m. 
7:20 a.m. 
:27 a.m. 
:35 a.m. 
740 a.m. 
748 a.m. 
252 a.m. 
754 a.m. 
:56 a.m, 


:26 a.m. 
735 a.m, 
743 a.m. 
:51 a.m. 
:59 a.m. 
704 p.m. 
:08 p.m. 
:12 p.m. 
:16 p.m. 
720 p.m. 


2:50-5:40 a.m. 
50-5:40 a.m. 
:28 a.m. 
:40 a.m. 
:05 a.m. 
:11 a.m. 
18 a.m, 
:23 a.m. 
:27 a.m. 
30 a.m. 
:37 a.m. 


:25-10:00 a.m. 
:25-10:00 a.m. 
:25-10:00 a.m. 


:10-10:45 a.m. 
:10-10:45 a.m. 
:10-10:45 a.m. 
:05-11:25 a.m. 
:05-11:25 a.m. 
:05-11:25 a.m. 


2:02-4:35 a.m. 


2:02-4:35 a.m. 
2:02-4:35 a.m. 
:10 a.m. 
:14 a.m. 
:25 a.m. 
745 a.m. 
755 a.m. 
:01 a.m. 
:10 a.m. 


Section 


40; 
40; 
40; 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 


Position 


N lat. W long. 
February 9, 1912 


ore edie allo alr ar 

32 22.7 117 19.2 

From 9:40 to 10:56 
a.m. the boat 
drifted from the 
above position 
to the following 
position 


32 22.6 117 19.0 
32 22.4 117 21.2 
32 22.4 117 21.2 


From 11:20 a.m. to 


1:00 p.m. the boat 


drifted from the 
above position 
to the following 
position 


32 21.75 117 20.4 
February 10, 1912 
2 22.7 117 19.2 

32 22.7 117 19.2 

382 22.7 117 19.2 

32: 22-7 117 19:2 

32: 22.7 117 19.2 

32 22:7 117 19:2 

32 22.7 117 19.2 

32° 22.7 117 19.2 

32 22.7 117 19.2 

3222.7 TT 1912 

32 22.7 117 19.2 

March 22, 1912 
2 39.8 117 14.1 

32 39.8 117 14.1 

32 39.8 17 14.1 

32 8928 ait dae 

32 39.8 17 14.1 

32 39.8 117 14.1 

32 39.8 117 14.1 

32) 39:8) ly alae 

32 39.8 117 14.1 

March 23, 1912 

32 23.5 117 18.0 


From 3:00 to 6:00 
a.m. the boat 
drifted from the 
above position 
to the following 
position 


egan at 11:25 a.m. and ended at 1:00 p.m. 


137-92 
92-73 
73-55 
55-46 
46-37 
37-27 
27-18 
18-9 

9-0 
0 
0 

137-92 
92-73 
73-55 
55-46 
46-37 
37-27 
27-0 
27-18 
18-9 

9-0 


oo o ocoooooco 


137-92 
92-73 
73-55 
55-46 
46-37 
37-27 
27-18 


3081 
3081 


Remarks 


For water samples 
corresponding 
to N.0 hauls 
see p. 171 


Dark throughout 
entire Nansen 
series 


Hauls made while 
the Agassiz was 
anchored in the 
mouth of San 
Diego Bay 


Dark and clear; 
no moon 

Twilight from 
4:45 until sun- 
rise at 5:50 a.m. 
Clear all day 


186 


Haul 
number 


3202 
3203 
3204 
3205 
3206 
3207 
3208 
3209 
3210 
3211 
3212 
3213 
3214 
3215 
3216 
3217 
3218 
3219 
3990 
3221 
3999 
3223 
3994 
3995 
3226 
3227 
3228 
3229 
3230 
393] 
3239 
3933 
3934 
3235 
3236 
3237 
3938 
3239 
39.40 
3241 
3242 
32.43 
3944 
3245 
32.46 
2947 
3248 
3249 
3250 
3251 


3252 


3253 
3254 
3255 
2956 
3257 
8258 
3259 
3260 
3261 
2262 
3263 
3264 
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TABLE 5.—DatTA RELATIVE TO PLANKTON Hauts—(Continued) 


Part B—Plankton Collections of Quantitative Significance 


Water 
sample 
number 


Appa- Time of day 
ratus an 
used duration of haul 
N.0 4:15 a.m 
N.O 4:20 a.m 
000e 4:45-6:00 a.m. 
12 4:45-6:00 a.m. 
20 4:45-6:00 a.m. 
N. 4:50 a.m. 
5:02 a.m. 
5:12 a.m. 


:20 a.m. 
:26 a.m. 
5:35 a.m. 
740 a.m. 

5:45 a.m. 

Doo 2.1. 
7:40-7:45 a.m. 
7:40-7:45 a.m. 
7:40-7:45 a.m. 


AAAAAAAA 1 SAAAAAAAA 
° 


SeocooCoSooSoNnSseoSoSesoooSoSsS 


D) 
5 
5 
5 
5 
5 
6 
6 
6 
6:40 a.m. 
6:56 a.m. 
7:06 a.m. 
7:1l a.m. 
7:20 a.m. 
(25 ;aem. 
7:30 a.m. 
7:34 a.m. 
N 7:38 a.m. 
000e 8:12-9:20 a.m. 
12 8:12-9:20 a.m. 
20 8:12-9:20 a.m. 
N.O 8:18 a.m. 
N.O 8:30 a.m. 
N.0 8:40 a.m. 
N.O0 8:46 a.m. 
N.0 8:52 a.m. 
N.O 9:00 a.m. 
N.O 9:04 a.m. 
N.O 9:10 a.m. 
N.O 9:12 a.m. 
N.O 9:15 a.m. 
000e 9:52-10:55 a.m. 
12 9:52-10:55 a.m. 
20 9:52-10:55 a.m. 
N.O 10:00 a.m. 
N.0 10:10 a.m. 
N.0 10:16 a.m. 


N.0 10:24 a.m. 
N.O 10:30 a.m. 
N.O 10:36 a.m, 
N.0 10:41 a.m. 
N.O 10:47 a.m. 
N.0)) 10:50 a.m. 


000e 3:15-4:30 a.m. 
il) 3:15-4:30 a.m. 
20 3:15-4:30 a.m. 

N.0 3:20 a.m. 

N.O 3:30 a.m. 

N.O 3:38 a.m. 

N.O 3:46 a.m. 

N.O0 3:58 a.m. 

N.O 4:05 a.m. 

N.0 4:09 a.m. 

N.O 4:15 a.m. 

N.O 4:18 a.m. 


Section 


40, 
40, 


5 


Position 


N lat. W long. 
March 23, 1912 


32° 22°75 117° 1825 
32 23.5 117 18.0 


From 6:40 to 7:45 
a.m. the boat 
drifted from the 
above position 
to the following 
position 


32 24.0 117 180. 

ary. PP alaliy/ alley) 

From 8:12 to 9:20 
a.m. the boat 
drifted from the 
above position 
to the following 
position 


32 23.2 
32 22.4 


WT 
117 2 


From 9:52 to 10:55 
a.m. the boat 
drifted from the 
above position 
to the following 
position 


32) 22:75 LT 20:5 
March 24, 1912 
32° 22!7 117 19:2 

From 3:15 to 6:30 
a.m. the boat 

drifted from the 
above position 
to the following 
position 


meters 


18-9 
9-0 
0 
0 


137-92 
92-73 
73-55 


137-92 
92-73 
73-55 
55-46 
46-37 


37-27 


3105 
3105 
3105 


[ Vou. 15 


Remarks 


For water samples 
corresponding 
to N.0 hauls 
see p. 171 


Dark until begin- 
ning of twilight 
at 4:50 a.m. 
Partly cloudy 
until 8 a.m. 


1915] 


Haul 
number 


3265 
3266 
3267 
3268 
3269 
3270 
3271 
3272 
3273 
3274 


3275 


3276 
3277 
3278 
3279 
3280 
3281 
3282 
3283 
3284 
3285 
3286 
3287 
3288 
3289 
3290 
3291 
3292 


3293 
3294 
3295 


3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 
3312 
3313 
3314 
3315 
3316 
3317 
3318 
3319 
3320 
3321 
3322 
3323 
3824 
33825 
3326 


ga 222, 
ooooocoo 


N.0 


K.000 
000e 
K.000 
000e 
K.000 
000e 


N.0 
000e 


12 


ye 


aa aa SS) 


ZAAAA A: 
soooescos 


AAAAAZA, 
ocooooocoe 


Michael, et al.: Hydrographic Records of Scripps Institution 


TABLE 5.—DatTA RELATIVE TO PLANKTON HauLts—(Continued) 


Part B—Plankton Collections of Quantitative Significance 


Time of day 


an 
duration of haul 


ww Ww 


BEY HEY 
SOTTO SHD DODO WWW MWDMDMAAA A ON VM Or 1 OF Or 


OT Ol He He He He He Go OO 


5 
6 
6 
6 
6 
6 
6 
7 
7 
7 
8: 
8S: 
8: 
9 
9 
9 
9 
9 
9 
9 


745 a.m. 
2:00-7:30 a.m. 
:00-7:30 a.m. 


:00-7:30 a.m. 


:40 a.m. 
:48 a.m. 
:54 a.m. 


:00-10:15 a.m. 
:00-10:15 a.m. 
:26-10:41 a.m. 


:26-10:41 a.m. 
:52-11:07 a.m. 


:52-11:07 a.m. 


720 a.m. 
7:30-5:10 a.m. 
7:30-5:10 a.m. 


7:30-5:10 a.m. 

259 a.m. 

205 a.m. 

30 a.m. 

:40 a.m. 

48 a.m. 

57 a.m. 

05 a.m. 

10 a.m. 
5-7:15 a.m. 

55-7:15 a.m. 

1:55-7:15 a.m. 

:00 a.m. 

715 a.m. 

:30 a.m. 

740 a.m. 

745 a.m, 

:55 a.m. 

205 a.m. 

710 a.m. 

ills) (Vata 

45-10:10 a.m. 

:45-10:10 a.m. 

45-10:10 a.m. 

:00 a.m. 

710 a.m. 

:20 a.m. 

:30 a.m. 

735 a.m. 

7:45 a.m. 

:55 a.m. 


Section 


40, 
40, 
40, 


Position 


N lat. 
March 24, 


W long. 
1912 


32° 21'2 117° 1925 


32 21:3 117 19.0 
32, 21.3°=117 19.0 
32 21.5 117 18.7 
32 21.5 117 18.7 
32 22.3 117 18.5 
32 22.3 117 18.5 
32 22.3 117 18.75 
32° 22.3 117 18.75 
32)5°22'6 Wily 18i6 
32 22.6 117 18.6 
BY Amery faye bl ty ia (0) 
32 22.75 117 19.0 
32 22:6 117 19.3 
32° 22:6 117 19:3 
32 22.6 117 19.5 
32 22.6 117 19.5 
April 26, 1912 
32) 23/5) a7 18:0 


From 3:00 to 5:10 
a.m. the boat 
drifted from the 
above position 
to the following 
position 


Bey Paley ally aly) 
32 23.5 117 18.0 
32) 23:5 117 18:0 
32 23.5 117 18.0 
32 23.5 117 18:0 
32, 23:5 Wilf 18:0 
B20 23:5) ATstO 
32 23.5 117 18.0 
32 23:5 IT 18:0 
3223.5 117 18:0 
BY eBay alalyf ake) 
32) 123.5 17 18:0 
32 23.5 117 18.0 
32 22.7 117 19:2 


From 8:45 to 10:10 
a.m. the boat 
drifted from the 
above position 
to the following 
position 


Depth Water 
in sample 
meters number 


137-92 


Remarks 


Hauls 3277 to 
3292 were made 
while the boat 
was steaming 
slowly ahead, 
and the posi- 
tions entered 
correspond to 
the beginning 
of each haul 


For water samples 
corresponding 
to N.O hauls 
see p. 171 

Dark until dawn 
at 4:20 a.m. 
Cloudy through- 
out day 


Struek bottom 


188 

Haul eRe 
number used 

3327 N.O 

3328 N.O 

3329 N.0 

3330 $.20 

3331 8.20 

3332 $.20 

3333 ©=- 8.20 

3334 8.20 

3335 8.20 

3336 68.20 

3337 = 8.20 

3338 $8.20 

3339 8.20 

3340 20 

3341 $.20 

3342 20 

3343 = 8.20 

3344 20 

3345 $8.20 

3346* 

3348 

3349 

3350 

3351 

3352 

3353 

3354 

3356 

3357 

3358 

8359 

3360 

3361 

3362 

3363 

3364 K.20 

3365 20 

3366 K.20 

3367 =6K.20 

3368 K.20 

3369 K.20 

33707 K.20 

33717 K.20 

3372 20 

3373 K.20 

3374 20 

3375 - K.20 

3376 20 

3377 K.20 

3378 K.:20 

3379 K.20 

3380 20 

3381 K.20 
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TABLE 5.—DaTa RELATIVE TO PLANKTON HauLs—(Continued) 


Part B—Plankton Collections of Quantitative Significance 


Time of day 


an 
duration of haul 


10 
10 


10: 


H 


11 


:00 a.m. 
:05 a.m. 
10 a.m. 


:10 a.m. 
730 a.m. 


745 a.m. 
:40 a.m. 
15 a.m. 
:10 a.m. 


710 a.m. 
30 a.m. 


:30 a.m. 

7:30 a.m. 
2:00-9:12 a.m. 
:01 a.m. 

30-9 :45 a.m. 
732 a.m. 
:20-10:45 a.m. 
722 a.m. 


:10-10:15 a.m. 
:12-11:35 a.m. 
:35-10:40 a.m. 


:10-11:15 a.m. 
:30-1:35 p.m. 
7:55-2:00 p.m. 
7:35-4:40 a.m. 
:55 a.m. 
5:40 a.m. 


5:25 a.m. 
700 a.m. 
40 a.m. 
3:50 a.m. 


2:20-9:25 a.m. 

:15-11:20 a.m. 
:30-11:35 a.m. 
:25-11:59 a.m. 
:45-11:50 a.m. 


Section 


40, 
40, 
40, 


(395) 
(390) 
(395) 


40, 
40, 
(395) 
(39») 


(395) 
40, 
40, 
40, 
40, 
40, 
41, 
41, 
41, 
B 
B 
B 
B 


40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 


40, 
40, 
40, 


40, 
40, 
40, 


40, 
40, 
40, 
40, 


40, 
40, 
40, 
40, 
40, 


Position 


N lat. W long. 
April 26, 1912 


32° 23%4 0 17°°11920 
July 17, 1912 


32) 43:2: 117 16:7 
32 43.0 117 16.0 
By cety  alaliyé alyal 
32, 4307 1 8:3 
32 44.1 117 20.0 
32) 44.5 at 216 
July 22, 1912 
32) 43:2) Dali Gr 
ap 2byn) ably aly) 
32 43.5 TT 17a 
32 43.7 117 18.3 
32 44.1 117 20.0 
32 44.1 117 20.0 
32 44.5 117 21.6 
32 44.5 117 21.6 
32 45.0) Wii 2421 
32)45:0) 24 
32 45.5 117 26.4 
32 42.6 117 13.55 
32 42.6 117 13.55 
324245 yee 10:6 
32 42.4 117 10.6 
July 24, 1912 
By eS lal yale} 


4:40 to 6:50 drifted 
from above to fol- 
lowing position 

321 22-85 7, AOL? 

32 22.4 117 21.2 

7:35 to 9:50 drifted 
from above to fol- 
lowing position 


ByA eye) alae ales} 

32° 22.4 D7 2122 

10:05 to 11:43 drifted 
from above to fol- 
lowing position 


By reyes Salalyi iil) 

Be PrEe lal P72 

yee: Wy ln 0) 
July 25, 1912 

32 22.4 17 21.2 


4:07 to 5:45 drifted 
from above to fol- 
lowing position 

Bey Pals Gfaly; alse! 

32) 22:4 WT Dice 

6:00 to 9:50 drifted 
from above to fol- 
lowing position 

By) Pale Gye alalye alte 8 

32 924 117 21-2 

10:30 to 12:26 drifted 
from above to fol- 
lowing position 


* Haul began at 11:30 a.m. and ended at 12:30 p.m. 
+ Opening and closing jaws of net probably reversed at the same time. 


meters 


27-18 
18-9 
9-0 


22-0 


os 
an 
| 


aw 


bo | 


Yo} 


| 
Oo Oo oO oo (s=5) =) 


iso) 
or 
mpeoMm Woontononwnoodor-~) 


H 


18 


moon 


Water 
sample 
number 


3223, 3224 
3225, 3226 
3227, 3228 
3235, 3236 


3247 
3248 


3252 
3253, 3254 
3255 
3255, 3256 
3257 
3257, 3258 
3259 
3259, 3260 
3262 
3264, 3265 
3263 


3279, 3280 
3282, 3283 
3284, 3285 
3291, 3296 
3287, 3288 
3289, 3290 
3292, 3293 
3294, 3295 
3296 

3300, 3301 
3304 

3302, 3303 


3305, 3306 
3311, 3312 
3313, 3314 


3335, 3336 
3337, 3338 
3339 


3340, 3341 


3342, 45, 46 


3347, 3348 


3350, 3351 
3355, 3356 
3357, 3358 


3359, 3360 


[ Vou. 15 


Remarks 


Taken in middle 
of kelp 

Between kelp and 
shore 

On outer edge of 
kelp 


Taken in middle 
of kelp 

Between kelp and 
shore 

Outer edge of 
kelp 


See Appendix IT 
for information 
relative to the 
distanee covered 
by K.20 hauls 


On position 12:01 

Drifted to posi 
tion at 2:48 
p-m. 


Part of haul 3376 
lost on account 
of Jeak in net 
bucket 


1915] 
Appa 
Haul ratus 
number used 
3382 K.20 
3383 K.20 
3385* 20 
3386* K.20 
3387* K.20 
3388 K.20 
3389 K.20 
3390 20 
3391 K.20 
3392 K.20 
3393 20 
3394 K.20 
3395 K.20 
3396 K.20 
3397 20 
3398 K.20 
3399 20 
3400 K.20 
3401 =K.20 
3402 K.20 
840387 20 
3404 K.20 
3405 K.20 
> 3406 K.20 
38407 K.20 
3408 20 
3409 K.20 
3410 K.20 
3411 K.20 
3412 K.20 
3413 K.20 
3414 20 
3415 20 
3416 K.20 
3417 20 
3418 20 
3419 K.20 
3420 K.20 
3421 20 
3422 20 
3423 20 
3424 20 
3425 20 
3426 20 
3427 20 
3428 20 
3429 20 
3430 20 
3431 20 
3432 20 
3433 20 
3434 K.20 
3435 20 
3436¢ K.20 
3437 K.20 
3438 K.20 
3439 K.20 
3440 K.20 
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TABLE 5.—DATA RELATIVE TO PLANKTON HauLs—(Continued) 
Part B—Plankton Collections of Quantitative Significance 


Time of day 


an 
duration of haul 


:01-12:06 p.m. 
:12-12:17 p.m. 
:00-1:40 p.m. 
:15-1:20 p.m. 
7:30-1:35 p.m. 


Hu 


BCOOOOMDNAABDAUNIONOF MWD DTD 
bo 
IE 


:32 a.m. 
205 a.m. 
:30 a.m. 
7:45 a.m. 
7:25 a.m. 
730 a.m. 
210 a.m. 
750 a.m. 
:50 a.m. 
9:05 a.m. 
9:05 a.m. 
9:40 a.m. 
9:20 a.m. 
7:30-9:35 a.m. 
10:07-10:12 a.m. 
10:27-10:32 a.m. 
11:30-11:35 a.m. 
11:54-11:59 a.m. 


5:45-5:50 a.m. 
5:48-7:25 a.m. 
6:07-6:12 a.m. 
6:25-6:30 a.m. 
6:45-6:50 a.m. 
i 
8 
8 
9 
9 


7:10-7:15 a.m. 
2:09-8:14 a.m. 
2:10-8:50 a.m. 
2:25-9:55 a.m. 
7:40-9:46 a.m. 
:00-10:05 a.m. 
:07-11:59 a.m. 
:40-10:45 a.m. 
11:40-11:45 a.m. 
12:40-1:00 p.m. 
6:15-6:25 p.m. 
:00-7:10 p.m. 
2:10-8:20 p.m. 
:00-9:10 p.m. 
:00-10:20 p.m. 
11:15-11:25 p.m. 


12:01-12:16 a.m. 
:00-1:10 a.m. 
2:05-3:15 a.m. 
:10-5:20 a.m. 
7:55-8:10 a.m. 
:10 a.m. 
7:10-8:15 p.m. 
2:15-9:35 p.m. 
:26-8:31 p.m. 
7:40-8:45 p.m. 
2:52-8:58 p.m. 
2:10-9:15 p.m. 
2:25-9:30 p.m. 


COMDDDMDWO~AOIWH 


Section 


40, 
40, 
40, 


* From 12:55 to 1:50 p.m. the boat 
+ Haul began at 10:10 a.m. and ended at 12:10 p.m. 
{ Opening and closing jaws of net probably reversed at the same time. 


a 


Position 
N lat. W long. 
July 24, 1912 
32° 2273 117° 1824 
32 22.4 117 21.2 
32 22.4 117 21.2 
32 22.4 117 21.2 
July 26, 1912 
32 22.4 17 21.2 


4:05 to 6:37 drifted 
from above to fol- 
lowing position 

32 22.05 117 20.9 

32 22.4 117 21.2 

From 6:50 to 9:47 
a.m. the boat 
drifted from the 
above position 
to the following 
position 


32 21.95 117 19.5 

oe 22.4 117 21.2 

10:05 to 12:14 drifted 
from above to fol- 
lowing position 

32 2aca) e117 19:0 

July 27, 1912 

32) 22:4 11/7 21:2 

From 5:20 to 7:33 
a.m. drifted from 
above to follow- 
ing position 


32 22.15 117 19.55 
32. 22.4 117 21.2 
32 21.7 LIT 19.6 
32 29.4 JT 21.2 


9:22 to 12:08 drifted 
from above to fol- 
lowing position 


32 21.35 117 20.5 
32 22.3 117 21.4 
32 24.4 117 14.3 
32 24.4 117 14.3 
32 244 117 14.3 
32 244 117 14.3 
32 244 117 14.3 
32 244 117 14.3 
July 28, 1912 
32. 24.4 117 14.3 
32 24.4 117 14.3 
32 24.4 117 14.3 
32 24.4 117 14.3 
32 244 117 14.3 
32 244 117 143 
32, 22:4 117 22 


From 8:00 to 10:24 
a.m. the boat 
drifted from the 
above position 
to the following 
position 


meters 


Ww po 
wuonn 


“101 


“100 


So cooocooocoouNmnooooon 


DONA Qa 
Oo 


Water 
sample 
number 


3361, 3362 
3364, 3365 
3372 

3368, 3369 
3370, 3371 


3389, 3390 
3391, 3393 
3392 
3394, 3395 
3397, 3400 
3396 
3398, 3399 
3401, 3402 
3403 
3404, 3405 
3406, 3407 
3408, 3409 
3410, 3411 
3412, 15, 20 
3413, 3414 
3416, 3417 
3418, 3419 


3441 

3442, 3449 
3443, 3444 
3445, 3446 
3447, 3448 
3451, 3452 
3450, 3453 


3460 


3478, 3479 
3480 
3481, 3482 
3483 
3484, 3485 


189 


Remarks 


Net failed to close 


Net failed to close 
Net failed to close 


Net failed to close 

On position 7:45 

Drifted to posi- 
tion at 8:58 
a.m. 


Hauls 3422-3433 
made while the 
boat lay at 
anchor 


Part of haul 3434 
lost in con- 
densing 

Net failed to close 


Net failed to close 
Net failed to close 


drifted from the position entered to 32° 22/4 N 117° 19/8 W. 


190 


Appa 
Haul ratus 
number used 


3441 K.20 9 


3442 20 Ge 
3443 K.20 10 
3444 20 10 
3445 K.20 11 


3447 K.20 11 
3448 20 12 


3449 K.20 12: 


3450 K.20 12:25-12:30a.m. 
3451* K.20  12:50-12:55 a.m 
34527 20 2:10-3:40 a.m 
3453*7 K.20 2:55-3:01 a.m 
34547 K.20 3:30-3:35 a.m 
3455 = K.20 8:07-8:12 p.m 
3456 20 8:15-9:50 p.m 
3457a K.B. 9:30 p.m. 
3457b K.B. 9:35 p.m 
3458a K.B. 9:42 p.m 
3458b K.B. 9:47 p.m 
3459a K.B. 9:55 p.m 
3459b K.B. 10:00 p.m 
3460a K.B. 10:07 p.m 
3460b K.B. 10:20 p.m. 

3461 20 =10:10-10:25 p.m. 
3462a K.B. 10:45 p.m. 
3462b K.B. 10:50 p.m. 

3463 20) 10:55-11:50 p.m.° 
3464a K.B. 11:00 p.m. 
3464b K.B. 11:07 p.m. 
3465a K.B. 11:15 p.m. 
3465b K.B. 11:22 p.m. 
3466a K.B. 11:32 p.m. 
3466b K.B. 11:42 p.m. 
3467a K.B. 12:10 a.m. 
3467b K.B. 12:17 a.m. 

3468 20 12:12-1:55 a.m. 
3469a K.B. 12:29 a.m. 
3469b K.B. 12:40 a.m. 
3469¢ K.B. 12:50 a.m. 
3470a K.B. 1:00 a.m. 
3470b K.B. 1:15 a.m. 
3470e K.B. 1:30 a.m. 
3471a_ K.B. 1:45 a.m. 
3471b K.B. 2:00 a.m. 
3471e K.B. 2:15 a.m. 

3472 20 1:55-2:15 a.m. 
3473at K.B. 2: 50\azm: 
3473bt K.B. 3:12 a.m. 
3473ct K.B. 3:33 a.m. 
3474a K.B. 7:53 p.m. 
3474b K.B. 8:00 p.m. 

3475 20 8:00-8:55 p.m. 
3476a K.B. 8:07 p.m. 
3476b K.B. 8:17 p.m. 
3477a K.B. 8:25 p.m. 
3477b K.B. 8:32 p.m. 
3478a K.B. 8:42 p.m. 
3478b K.B 8:53 p.m. 


* Opening and 
7 From 2:02 to 


745-10 
247-11:4 
700-11 
3446 K.20 11: 
730-11 
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TABLE 5.—DaTa RELATIVE TO PLANKTON HauLs—(Continued) 
Part B—Plankton Collections of Quantitative Significance 


Time of day 


an 
duration of haul 


7:40-9:45 p.m. 

20 p.m. 
750 p.m. 
5 p.m. 
:05 p.m. 
20 p.m. 
:40 p.m. 


2:01-1:31 a.m. 
10-12:15 a.m. 


42-10: 


15-11: 


Section 


40, 
40, 
40, 
40, 
40, 
40, 
40, 


404 
40, 
40,4 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40; 
40; 
40. 
40, 
40; 
40, 
40; 


N lat. 


32 
39 


Position 
W long. 
July 28, 1912 


eR922, 
20.6 


° 20!75 117 
21.75 117 


10:38 p.m. to 1:45 


32 


From 7:58 to 10:3 


32 
32 


a.m. drifted from 
above to follow- 
ing position 

July 29, 1912 


19.95 
21.65 
21.65 117 
21.65 117 
22.4 117 


ilaly/ 
117 


prpnwnwre 
Et RR tO 


0 
0 
0 
0 
2 
0 
p-m. the boat 
drifted from the 
above position 


to the following 
position 


21.8 117 19.75 


23.0 117 20.8 


From 10:45 to 11:55 


32 
32 


p-m. the boat 
drifted from the 
above position 
to the following 
position 


22.55 117 20.25 


July 30, 1912 
23.75 117 


From 12:05 to 2:20 


or Pee) wall, alt) 
32) 24a 5) 1 2010 
32° 24:75 17 2010 
32) 2475 117 20:0 
32) 224 117 2.2) 
From 5:50 to 11:46 


a.m. the boat 
drifted from the 
above position 
to the following 
position 


p.m. the boat 
drifted from the 
above position 
to the following 
position 


20.75 


Depth 
in 
meters 
37 

0 
37 


Water 
sample 
number 


3487, 
3489 


3488 


3495 
3492, 3493 
3494 

3496, 3497 
3501, 3506 
3502, 3503 
3504, 3505 
3507, 3508 
3509 


3520 


closing jaws of net probably reversed at the same time. 


4:05 a.m. the boat drifted from the position entered to 32° 21/1 N 117° 
{ From 2:28 to 3:58 a.m. the boat drifted from the position entered to 32° 23/25 N 117 


[ Vou. 15 


Remarks 


Net failed to close 


Net failed to close 


In all K.B. hauls 
the 5 gallons of 
water was 
filtered through 
No. 20 netting. 
From 3457a to 
3473¢ those 


numbered a and, 


b, or a, b, and 
e, were com- 
bined and ac- 
cessioned under 
one number; 
thereafter each 
haul was pre- 
served separ- 
ately 


19/5 W. 
° 1878 W. 
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TABLE 5.—DatTa RELATIVE TO PLANKTON HauLs—(Continued) 
Part B—Plankton Collections of Quantitative Significance 


Appa Time of day Position Depth Water 
Haul ratus an in sample 
number used duration of haul Section N lat. W long. meters number Remarks 

July 30, 1912 

3479 20 8:57-9:55 p.m. 40, 0 3532, 3535 

3480a K.B. 9:05 p.m. 40, 185 

3480b K.B. 9:15 p.m. 40, 185 

348la K.B. 9:32 p.m. 40, 275 

3481b K.B. 9:50 p.m. 40, 275 

3482 20 9:56-10:55 pm. 40, 0 

3483a K.B. 10:07 p.m. 40, 365 ye 

3483b K.B. 10:25 p.m. 40, BOD Feczeeedeeteee 

3484a K.B. 10:50 p.m. 40, 550 3537 

3484b K.B. 11:15 p.m. 40, 550) ) Sree 

3485 20 = 11:00-11:45p.m. 40, 32° 21°75 117° 19/0 Qe Jheee et 
July 31, 1912 

3486 20 = 12:05-1:05 a.m. 40, 32 22:4 117 20:0 0 3539, 3543 

3487a K.B. 12:10a.m. 40, From 12:01 to 2:20 275 3540 

3487b K.B. 12:20 a.m. 40, a.m. the boat 275 

3488a K.B. 12:42 a.m. 40, drifted from the 185 

3488b K.B. 12:55 a.m. 40, above position 185 

3489a K.B. 1:07 a.m. 40, to the following | 5 

8489b K.B. 1:12 a.m. 40, position 5 

3490 20 1:10-2:10 a.m. 40, 0 

349la K.B. 1:17 a.m. 40, 9 8544 

3491b K.B. 1:22 a.m. 40, Oy Ree 

3492a K.B. 1:27 a.m. 40, 18 

3492b K.B. 1:31 a.m. 40, 18 

3493a K.B. esi ir ane 40, 27 

3493b K.B. 1:45 a.m. 40, 27 

3494a K.B. 1:50 a.m. 40, if 

8494b K.B. 1:57 a.m. 40, 37 

3495a K.B. 2:02 a.m. 40, 46 

3495b K.B. 2:07 a.m. 40, 46 

3496 20 2:12-2:20 a.m. 40, 0 

3497a K.B. 2:14 a.m. 40, 32 21.75 117 19.0 55 

3497b K.B. 2:36 a.m. 40, 32 23.0 217 19.4 55 

3498 20 2:37-3:27 a.m. 40; From 2:35 to 3:37 0 

3499a K.B. 2:43 a.m. 40, * a.m. the boat 73 

3499b K.B. 2:50 a.m. 40, drifted from the 73 

3500a K.B. 2:58 a.m. 40, above position 92 

3500b K.B. 3:07 a.m. 40, to the following 92 

3501la_ K.B. 3:15 a.m. 40, position 137 Doe 

3501b K.B. 3:25 a.m. 40, ay sy allie. alisby/ MS Ot eee eee 
August 1, 1912 

3502a* K.B. 8:00 a.m. 40, 2 22.4 117 21.2 550 3555 

3502b* K.B. 8:22 a.m. 40, 32 22.4 117 21.2 Oo) O ee sceee rece es 

3503* 20 8:05-8:35 a.m. 40, 32 22.4 117 21.2 0 3556 

8504a K.B. 1:44 p.m. 40, 32 22.4 117 21.2 275 3561 

3504b K.B. 1:58 p.m. 40, From 1:40 to 3:15 CAD) coomtreri arenes 

3505 20 2:00-2:50 p.m. 40, p-m. the boat 0 3562 

3506a K.B. 2:13 p.m. 40, drifted from the 185 3563 

3506b K.B. 2:25 p.m. 40, above position Uy cepa chee 

3507a K.B. 2:38 p.m. 40, to the following 137 3564 

3507b K.B. 2:45 p.m. 40, position WT  eeseeveveetcetnone 

3508 20 2:52-3:12 p.m. 40, 0 3566 

3509a K.B. 2:55 p.m. 40, 92 3565 

3509b K.B. 3:05 p.m. 40, 32 21.95 117 19.2 ODay aceon ree 

3510a_ K.B. 3:45 p.m. 40, 32, 22.4 117 21.2 37 3567 

3510b K.B. 3:51 p.m. 40, From 3:42 to 5:17 OI 9) Gogeeess eee 

3511 20 3:51-5:15 p.m. 40, p-m. the boat 0 3569, 3572 

3512a K.B. 3:57 p.m. 40, drifted from the 18 3568 

3512b K.B. 4:02 p.m. 40, above position 1: eeepc eo 

3513a K.B. 4:07 p.m. 40, to the following 365 3570 

3513b K.B. 4:25 p.m. 40, position BOO EERE Ate 2 

3514a_ K.B. 4:45 p.m. 40, 275 3571 

3514b  K.B. 5:02 p.m. 40, 32, 27 «TAT 19.8 GIO, neeceracteaneneees 

3515a K.B. 5:37 p.m. 40, 32 22.4 117 21.2 185 3573 

* From 7:56 to 8:58 a.m. the boat drifted from the position entered to 32° 22145 N 117° 2015 W. 


192 
Appa- 
Haul ratus 
number used 
3515b K.B. 
3516a K.B. 
3516b K.B 
3517 2 
3518a K.B 
3518b K.B. 
3519 20 
3520a K 
3520b K 
352la K 
3521b K 
3522a K 
3522b K 
3pzsa KK 


3526b 
3527a* 
3527b* 
3528a* 
3528b* 
3529a 
3529b 
3530 
3531la 
3531b 
3532a 
3532b 
3533a 
3533b 
3534a 
3534b 


3535a 
8535b 
3536 

3537a 
3537b 
3538a 
3538b 
3539a 
3539b 
3540 

3541a 
3541b 
3542a 
3542b 
35438a 
3543b 
3544 

3545a 
3545b 
8546a 
3546b 
3547a 
3547b 
3548 

3549a 
8549b 
3550 


A 


AAAAAAAAAA AA AARAAA 
DOW bbShh bbb 


bo 
o 


AA RAAARAAAA 
PR PHD DDDOD 


AA 
bo 
i=) 


AAAAARA 


DOWNS ah wh wt 


malalalalala 
(=) 


so 
AA AAAA 


= 
N 


A AAR: 
bd bd bd S bd bd od bd 


A 
bd 
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TABLE 5.—DaTA RELATIVE TO PLANKTON HauLsS—(Continued) 
Part B—Plankton Collections of Quantitative Significance 


Time of day 


an 
duration of haul 


= 
SDFDBOOOOONDDNND HDD DDAAAIAWAWARAAR MMNNNNANITNTPPRWDHP HHH HH ANRAGAARAMDBAAN 


750 p.m. 
:02 p.m. 
210 p.m. 


11-6:29 p.m. 


:20 p.m. 
:27 p.m. 
7:30-7:35 p.m. 
235 p.m. 
745 p.m. 
203 p.m. 
:58 p.m. 
:10 p.m. 
730 p.m, 


:28 p.m. 
735 p.m. 
2:35-2:05 p.m. 
740 p.m. 
745 p.m. 
:50 p.m. 
215 p.m. 
730 p.m. 
215 p.m. 
745 p.m. 


52 p.m. 


:20 p.m. 


27 p.m 


7:30-6:05 p.m. 
732 p.m. 
:38 p.m. 
:43 p.m. 
:46 p.m. 
:50 p.m. 
:55 p.m, 
:00 p.m. 
:05 p.m, 


15 a.m. 


740 a.m. 
7:40-7:50 a.m, 
:58 a.m. 
:02 a.m. 
735 a.m. 
:40 a.m. 
745 a.m. 
:50 a.m, 
7:52-8:15 a.m. 
755 a.m. 
:00 a.m. 
:06 a.m. 
:12 a.m. 
740 a.m. 
745 a.m. 


45-9:26 a.m. 


:52 a.m. 
:58 a.m. 
205 a.m. 
712 a.m. 
:17 a.m. 
125) a.m. 
:30-10:45 a.m. 
745 a.m. 
:00 a.m. 
:20 a.m, 


Section 


40, 
40, 
40, 
40, 


40, 
40, 


Position 


N lat. W long. 
August 17, 1910 
From 5:35 to 7:49 
p-m. the boat 
drifted from the 
above position 
to the following 
position 


32° 2172 117° 1729 
August 2, 1912 
32 22.4 17 21.2 
From 1:28 to 2:40 

p-m. boat drifted 
from above posi- 
tion to follow- 
ing position 


32) 2250 117 20:0 
32 22.4 117 21.2 
32, 22.4 117 21.2 
32 22.4 117 21.2 
32 22.4 117 21.2 
32) 22.7 117 20:6 
From 5:20 to 6:10 


p-m. the boat 
drifted from the 
above position 
to the following 
position 


32, 21.75 117 20.0 
August 3, 1912 

32 224 117 20:5 

From 6:07 to 8:21 
a.m. the boat 
drifted from the 
above position 
to the following 
position 


32 21.6 117 20.45 
32; 22:4 117 21:2 
From 8:40 to 10:53 
a.m. the boat 
drifted from the 
above position 
to the following 
position 


32° 21.9 117 18.55 


meters 


Oo 
orc 


ave 


bo bo 


INNASMDBONONNeSsSsd TDUoos 


Water 
sample 
number 


3590 


[ Vou. 15 


Remarks 


Probably closed 
near the surface 


Struck bottom 


*From 3:00 to 5:00 p.m. the boat drifted from the position entered to 32° 21'5 N 117° 1911 W. 


1915] 


Haul 


number 


3551 
3552 
3593 
3554 


3555 


3556 
3557 
3558 
3559 
3560 


3561 
3562 
3563 
3564 


3565 
3566 
3567 
3568 


Appa- 
ratus 
used 


20 
20 
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TABLE 5.—DatTa RELATIVE TO PLANKTON HauLs— (Concluded) 


Part B—Plankton Collections of Quantitative Significance 


Time oe day 


an 
duration of haul 


er 


HY HH 
bo bo GO CO 


lor or) 


2 
te 


aucp 


DN AANT PRHH 
Cac We 


2:00-7:10 p.m. 
2:00-8:15 p.m. 
2:00-9:15 p.m. 
:00-10:15 p.m. 
:05-11:25 p.m. 


2:01-12:16 a.m. 
2:00-1:15 a.m. 
2:05-3:20 a.m. 
2:05-5:20 a.m. 


7:25 a.m, 


—4:5 


opp 


2:03-6:13 p.m. 


:01-12:13 p.m. 
:01-12:13 p.m. 


2:14-8:24 a.m. 
2:14-8:24 a.m. 
:15-12:25 p.m. 
:15-12:25 p.m. 


7:35-7:05 a.m. 
2:35-7:05 a.m. 


Section 


lvocooccolocdmmcedoolechooiec} 


:00-8:10 a.m. 
:00-10:05 a.m. 


Position 


ees 
N lat. W long. 
August 4, 1912, 

32° 4274 117° 10'6 


32 42.4 117 10.6 
32 42.4 117 10.6 
32 42.4 117 10.6 
32 42.4 117 10.6 
August 5, 1912 
32 42.4 117 10.6 
32 42.4 117 10.6 
32 42.4 117 10.6 
32 42.4 117 10.6 
32 42.4 117 10.6 


August 18, 1912 


35 8.25 120 38.7 
35 8.25 120 38.7 
35 26.2 120 55.0 
35 26.2 120 55.0 
August 19, 1912 
3D) 2720) 1270) 10x: 
35 27.0 121 O12 
36 38:3 121 57.0 
36 38.3 121 57.0 


August 20, 1912 
37 16.0 
37 16.0 
_August 24, 1912 


37 58.5 122 56:7 
37 58.5 122 56.7 
ake aliyeyi  aleey bal 
38 17.7 123 4.1 
August 25, 1912 
38 35.7 123 21.7 
38 357 123 21.7 
August 26, 1912 
39 29.2 123 49.2 
389 29.2 123 49.2 


August 28, 1912 
0 46.5 

40 46.5 124 24.8 
40 46.5 8 


40 46.5 124 24.8 
41 44.2 124 11.8 
41 44.2 124 11.8 


August 29, 1912 
42 44.0 124 30.5 


a 


42 44.0 124 30.5 
42 44.0 124 30.5 
42 44.0 124 30.5 


September 6, 1912 


(Ghikt-p) 243 alisy ala} bal) 
September 8, 1912 
(alate) 24a lal; als} Gyleto) 
September 10, 1912 
128,,, 47 55.0 124 41.0 
(127196.5) 48 22.5 124 36.0 
(12%196.5) 48 22.5 124 36.0 
September 11, 1912 
130, 48 10.0 124 49.2 
September 12, 1912 
(120;,) 45 26.5 124 0.0 


Depth 
in 
meters 


So Wen Cc] Seer MSoewiey Ce Ser HyeretS) fete) eveterey eneier=) eietetsier SereKe r=) 


Water 
sample 
number 


B.487 
B.488 
B.489 
B.490 
B.491 


B.492 
B.493 
B.494 
B.495 
B.496 


3618 
3618 
3623 
3623 


3625 
3625 
3638 
3638 


3646 
3646 


3657 
3657 
3661 
3661 


3670 
3670 


193 


Remarks 


Dip-net haul in 
“‘red water’’ 


In ‘‘red water’’ 
In ‘‘red water’? 


Dip-net haul 


Dip-net haul 


Haul 3589 to 3590 
were made in 
Columbia River 
near Astoria 


Dip-net haul 
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EXPLANATION OF TABLE 6, PART A 


This part includes the field data relative to all the dredge hauls 
and shore collections accessioned under Roman numerals. The collee- 
tions were made during 1901 (see p. 6) under the supervision of 
C. A. Kofoid, assisted by W. J. Raymond, the former Professor of 
Zoology and the latter Associate Professor of Physics in the University 
of California. 

First column.—Numbers under which the collections were accessioned; the 
left part of the double number denotes the station occupied and the right part 


the haul made; the numbers are arranged first according to station, second 
according to haul. 
Second column.—Date. 
Third column.—Time at which haul began entered to the nearest minute. 
Fourth column.—Duration of haul entered to the nearest minute. 
Fifth column.—Section; for explanation see page 46. 
Siath and seventh columns.—Latitude and longitude of beginning and end of 


haul; when both are entered they are probably accurate to 0.3 miles, but where 
only a single entry is given the error is in most cases more than 0.5 miles. 

Eighth column.—Depth of bottom at beginning and end of haul entered to 
the nearest meter above and to the nearest five below 120 meters; brackets 
indicate that the sounding was determined from the charted position. 

Ninth column.—Character of bottom denoted by the symbols adopted by the 
United States Coast and Geodetic Survey (see Appendix IV); miscellaneous 
remarks relative to the hauls. 


1915] 


Haul 
number 


I-1 
T-2 
1-3 
1 
II-2 
TIT 
It-1 
UWVeal 
IV-2 
IV-3 
V-1 
V-2 
Vil 
V?-2 
VE 
VI-2 
VII-1 
VII-2 
VII-3 
VIIT 
IX 
x 
XI 
XIT-1 
XII-2 
XI 
XII? 
XIIT 
XIV—1 
XIV—2 
XIV-3 
XV 
XV" 
XVI-1 
XVI-2 
XVI-3 
XVIT 
XVIT’ 
XVIIT 


XIX-1 
XIX-2 
XIX-3 
X1IX—4 
XIX-5 
xX 


XXI-1 
XXI-2 
XXI-3 
XXI-4 
XXI-5 
XXII 
XXITI-1 
XXITI-2 
XXV 
XXVI 
XXVITI-1 
XXVII-2 
XXVITI-1 
XX VITI-2 
XXIX 
XXX-1 
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June 12 
June 11 
June 11 
June 12 


June 14 
June 14 
June 14 
June 15 
June 15 
June 15 


June 20 
June 20 
June 20 
June 21 
June 21 
June 21 
June 22 
June 22 
June 24 
June 24 
June 25 
June 25 
June 26 
June 26 
June 26 
June 26 


10: 


he eS 


Se 


H 


H 


a 
SCmawworntonNnowo-) 
ry or * 


1 


2: 
0 
fie 
4: 
4: 
ills 
8: 
8:2. 
als 
8:2 
9: 
i855 
alls 
alts 
8: 
0: 
8:5 
8: 
0: 
3: 


TABLE 6.—DaTA RELATIVE TO DREDGE HAULS 
Part A—Dredge Hauls made during 1901 


Time 
of 
day 


:00 a.m. 
:00 a.m. 
745 a.m. 
:00 a.m, 
:01 p.m. 
:30 a.m, 
730 a.m. 
:00 a.m. 
730 a.m. 
:01 p.m. 
730 a.m. 
:30 a.m. 
:00 a.m. 
200 p.m. 


Duration 


In 


minutes 


bo po bo 
aon 


See- 
tion 


( 
( 
( 
( 
( 
( 
( 


5 
5 
5 
5 
5 
5 
5 
; 9 


D2e9 


Latitude 


B 


(49.5.1) 43.9 43.5 
(49.5.,) 43.8 42.5 
(50.5.,5) 41.8 42.8 


(51) 


42-8) soe 


(50.529,5) 42.0 43.3 


(514) 


36.5 39.6 
33° 
34.6 36.0 
34.8 36.0 
34.8 36.0 
35.1 36.0 
35.1 36.0 
34.6 35.5 


bo DO bob 
AAH<: 


a) 
.0 26.8 
7 26.7 


. 28.0 


Longitude 
WwW 


Pee pw bpp bp wp 


eo PO SES ES IESIES Cp et asta ten 
QAQranvvHDaAnNBRNIOORH 


a 


Om ooo 
Fen CO cok COC CCU 
Wi ArAAAARL 


bo be 


a 


a 
RH Do Wowo Ooo OF OV 14g 


———_'-——. 
Begin End Begin End 


rPrreppwwpbppwore 


BOND OOIPWAAAAS 
POAUMEHNWANNOWH @ 


Hee 


eS PEC oer eoCyeD Oh 
SChwWMN ADSOSOSOO H 


18.8 


29.9 


. 29.4 


meters 


18 
18 
46-24 


om bo bo 


| 
oN 


BONOCHAUUO 
Ore 
S 
So 
7 


ann] 


265-73 
(320)-64 
79-17 
55-29 
64-66 
(285)-73 
(440)—46 
(275)-73 


185-55 
140-55 
140-55 
140-55 
140-55 
185-92 


103-79 
79-140 
92-73 
92-(290) 

(290) 

(275)-92 
79-62 
55-42 
90-88 
90-84 
68-26 
73-29 
29-55 
82-27 
39-18 

114 


Character of bottom 
and 
remarks 


gy. S. M. 

dk. br. M.S. 

Net torn 

Quantities of seaweed 
Quantities of seaweed 
dk. br. M. 


Q 
Ti =| 


M. Shore collection 


gn. M. 

S. M. Sh. 

gn. M.S. 

bk. R. 8S. Sh. P. 
bk. M.S. 

gn. M.S. 

ers. 8. 

sft. stk. M. 

gn. br. M. gy. 8. 
gy. M. 

ers. S. 

ers. S. 

S.sm. R. 

sm. R. FP. 
S.sm. R. 
fne.S. 

fne. 8. 

Ss. M. 


sft. M.S. P. 

sft. M. ers. S. 
sft. M. ers. 8S. 
sft. M. ers. 8. 
sft. M. ers. S. 


poles ae) oe) 


8. brk. Sh. 

fne. gy. S. brk. Sh. 
gn. M.S. 

Ss. 

gy. S. G.sm. R. 
fne. gy. S. gn. M. 
ers. S. brk. Sh. 
ers. S. brk. Sh. 
brk. Sh. ers. G. 


Haul 
number 


XXX=2 
XXXI 
XXXIT 
XXXITI-1 
XXXITI-2 
XXXITI-3 
XXXIII-4 
XXXIII-5 
XXXIII-6 
XXXIV 
XXX V 
XXXVI-1 
KXXVI-2 
XXXVI-3 
XXX VIII 
KXXIX 
XL 


XLI-1* 
XLI-2 
XLI-3 
XLI-4+ 
XLI-5 
XLII 
XLIII-1 
XLIII-2 
XLIII-3 
XLITI-4 
XLIV 
XLV 
XLVI-1 
XLVI-2 
XLVI-3 
XLVI-4 
XLVITI-1 
XLVII-2 
XLVII-3 
XLVITI-1} 
XLVITI-2 
XLIX 
L-1 
L-2 
L-3 
LI-1 
LI-2 
LI-3 
LIL 
LITT 
LIV 
LV-1 
LV-2 
LVI 
LVII 
LVIII 
LIX 
LX 
LXI 
LXII 
LXIII 


June 29 
July 6 
July 6 


July 12 
July 12 
July 12 
July 12 
July 12 
July 12 
July 13 
July 13 
July 13 
July 13 
July 13 
July 14 
July 15 
July 15 
July 15 
July 15 
July 16 
July 16 
July 16 
July 16 
July 16 
July 16 
July 17 
July 17 
July 17 
July 17 
July 17 
July 17 


July 17-18 


July 18 
July 18 
July 18 
July 18 
July 18 
July 19 
July 19 
July 19 
July 19 
July 19 
July 20 
July 20 
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TABLE 6.—DATA RELATIVE TO DREDGE HAuLS—(Continued) 


Part A—Dredge Hauls made during 1901 
Latitude 
N 


Time Duration 
of in 
day minutes 
9:50 a.m 85 
1:00 p.m 95 
7:55 a.m 3 
8:35 a.m 15 
9:00 a.m. ...... 
10:10 a.m 40 
1:17 pm 48 
5:45 p.m 75 
10:50 a.m 65 
12:45 p.m. ...... 
6:30pm. 25 
2:30 p.m 25 
3:30 p.m 10 
8:50 a.m 5 
9:00 a.m 5 
9:15 a.m 10 
9:40 a.m 2 
9:58 a.m 2 
10:05 a.m 13) 
7:35 a.m 5 
8:00 a.m 5 
9:40 a.m 10 
10:30 a.m 2 
4:00 p.m 15 
7:50 a.m 10 
8:20 a.m 60 
9:30 a.m 15 
10:35 a.m 60 
8:10 a.m 30 
9:00 a.m 60 
10:20 a.m 60 
2:45 p.m 10 
3:10 p.m 20 
4:00 p.m 10 
8:30 a.m 40 
9:10 a.m 60 
10:20 a.m 20 
1:40 p.m 60 
1:40 p.m 60 
3:00 p.m 30 
10:00 a.m 10 
11:00 a.m 20 
2:10 p.m 50 
3:15 p.m 25 
4:15 pm 15 
7:55 a.m 60 
9:30 a.m 60 
1:05 p.m 30 
3:05 p.m 5 
4:22 p.m 30 
9:20a.m. 50 
10:30 a.m. 2 


Sec- 
tion 


*Catches XLI-1 and 3 were combined. 
+ Catches XLI-4 and 5 were combined. 
¢{ Catches XLVIII-1 and 2 were combined. 


Begin End 


bo 
- 
ws) 


WoNuUNdwoODbvps 


H® DO bo bo bo bo bo bo 
SUN OV HE OS 


H bo bo bo dO bo bo ft ty 
USN OTST 2 1S 
AOwmnwmnnwmnwooonn 


Longitude 
Ww 


Begin End 


118 


2915 
31.2 
30.4 
31.5 
31.5 
30.7 
30.7 
30.6 
31.4 
30.9 


° 


28°5 


[ Vou. 15 


Depth Character of bottom 
in and 
meters remarks 

185-73 
110-(460) gy. M. 
73-22 gn. M.S. 
77 R. 
77-73 brk. Sh. R. 
73 
73-58 gy. M.S 
69-73 
73-46 gy. M.S 
230-165 gn.M.S 
55-11 gn. M. 
230-100 gn. M.S. 
(275)-100 gn.M.8. 
230-110 gn.M.S. 
55-26 dk. gy. S. Sh. 
7-9 8. 
7-9 S. R. 
4-6 ers. S. brk. Sh. 
4-6 ers. S. brk. Sh. 
4-6 ers. S. brk. Sh. 
4-6 ers. 8. brk. Sh. 
4-6 ers. S. brk. Sh. 
5-13 sft. bk. M. 
5-13 sft. bk. M. 
9-15 sft. bk. M. 
9-15 sft. bk. M. 
9-15 sft. bk. M. 
9-11 brk. Sh. 
0 Shore collection 
9 Ss. 
9-11 Ss. 
9 ers. yl. 8. 
9-11 Ss. 
18-15 Ss. 
15-19 hrd.S. P. 
18-20 hrd. 8. P. 
24-15 S. brk. Sh. 
11-16 S. brk. Sh. 
5 hrd. 8. P. 
39-51 rky. 
51-44 S. Sh. fne. M. R. 
44 rky. 
11-22 ers. S. brk. Sh. 
11-22 ers. 8. brk. Sh. 
11-16 M.S. 
0 M.S. Shore collection 
47 ers. S. brk. Sh. 
6-4 Ss. 
42-46 sft. M.S. 
46-41 sft. M.S. R. 
16-9 Ss. 
44-33 fne. S. M. 
33-27 S. brk. Sh. 
28 fne. gy. 8. 
55 rky. 
47-44 ers. yl. 8. 
29-33 fne. gy. 8. 
36 rky. 
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TABLE 6.—DaTA RELATIVE TO DREDGE HauLs—(Continued) 
Part A—Dredge Hauls made during 1901 


Latitude Longitude 
N WwW 


LXXII-3 July 24 
LXXIT4 July 24 
LXXIII-1 July 25 
LXXIUI-2 July 25 
LXXIII-3 July 25 
LXXIV July 26 
LXXV July 26 


05pm. 60 40, 40.0 41.2 20.0 18.9 92-82 dk. gn. M. 
40pm. 60 39.5, 40.9 38.1 18.9 16.9 86-67 M. 

10am. 90 40:5, 37.¢ 
01pm. 85 405 39.3 40.8 21.2 20.2 195-108 gn.M.S. 


5 39.3 22.6 21.2 240-195 fne. gy.S. 

3 
10pm. 65 40, 42.0 42.5 22.1 20.6 195-104 dk. gn.M.fne.S. 

2 

D 


a 


D5 a 4-3 M. brk. Sh. 
ane feats seen 6-4 M. 


H 


Time Duration Depth Character of bottom 
Haul of in Sec- —.|._a"——_ in and 
number Date day minutes tion Begin End Begin End meters remarks 
1901 32° 117° 
LXIV July 20 11:00am. 30 (39,5) 37/4 385 1512 1471 35-20 S. 
LXV djvik; FO Beye Se ee 42.7 438.1 13.4 12.9 5-6 8. 

LXVI July 20 4:10pm. 20 B 42.6 43.0 13.4 12.9 13-16 8. brk. Sh. 

LXVII July 22 8:40am. 60 (395) 38 41 ulayaly/ 35-57 gy. yl.S. 
LXVIII July 22 10:00am. 55 (39,5) 41 44 We ily 55-35 gn. M.S. 
LXIX-1 July 22 11:20am. 70 (39,5) 43 39 17.5 16.5 59-53 gn. M.S. 

LXIX-2 July 22 1:00pm. ...... (393) 39  ...... UGS} Se 59-53 rky. 

LXX-1 July 23 8:45am. 25 (391) Dose. a aero 250-100 rky. 

LXX-2 July 23 9:55am. 10 (39) 51.6 51.6 17.0163 180-98 rky. 

LXX-3 July 23 10:45am. 20 (39) 52  ...... se ee 195-100 rky. fne. M. 
LXX-4 July 23 1:50pm. 20 (39,) 52 ...... oly ee 220-92 R. M. Cobbles 
LXX-5 July 23 2:15pm. 25 (389,) 52  ...... WG. sees 215-99 MR. 

LXX-6 July 31 8:30am. 12 (39,,) 52  ...... yi 9 Soe 230-99 M.R.S. 
LXX-7 July 31 9:15am. 15 (39) 52- ...... Wi, gee 230-100 =R. 

LXXI dite 2B} ablesen 8X0) (GEE) GRA See Gh ease 102-28 sft. M. 
LXXIIL-1 July 24 9:45am. 60 39.5,, 35.6 37.8 18.5 17.0 84-88 sft. gn. M. 
LXXII-2 July 24 11:25am. 70 40, 38 40 19 20 93-86 sft. gy. M. 

5 
0 
2 
2 
9:8 
0: d 
LXXVI July 26 2:00pm. 105 B ASI Gl eeens goal eee 4-6 ers. yl. S. brk. Sh. 
LXXVIL July 26 4:00pm. 15 B 2010 Sax WEN) eee 5-6 hrd.8. R. 
LXXVIIT diwih A PAS otro) ees B EPS Bes QI EB) = Seveeesseeess Collected from piles 
LXXIX-1 July 27 9:25am 20 = =40, 30.0 30.5 20.0 19.0 115-119 gn.M. brk. Sh. 
LXXIX-2 July 27 10:45am. 60 39.5, 32.0 30.5 18.0 17.0 117-105 rky. 
LXXIX-3 July 27 1:45pm. 7 39.5, 30.5 31 17.0 19 104-250 = rky. 
LXXIX-4 July 27 3:25pm. 55 40,5 32.0 34.5 19.0 18.5 250-104 rky. 
LXXX-1 July 29 9:10am. 60 40, 32.0 31.0 20.0 19.5 250 fne. gn. gy. M.S. 

LXXX-2 July 29 11:20am. 120 40, 30.0 31.4 22.2 18.6 230-108 fne. M.S. 
LXXX-8 July 29 2:55pm. 60 40.5, 30.7 31.3 22.8 20.0 230-108  rky. 
LXXXI-1 July 30 8:05am. 30 39, Bear edi) —alsy2) a6} 30-46 Salk. 
LXXXI-2 July 30 9:15am. 30 (39,5) 37.0 38.1 15.5 14.8 46-27 S. R. 
LXXXI-3 July 30 9:50am. 2 9, 37.0 37.0 14.5 14.5 33 Soke 
LXXXI-4 July 30 10:00am. 20 (39;;) 37.0 38.0 14.5 13.4 33-18 S. R. 

LXXXL-5 July 30 10:45a.m 15 (39,;) 37.2 37.8 14.7 14.0 33-27 S. St. 
33° 118° 
LXXXII-1 Aug. 5 9:00am. 40 52., 41.4 41.7 18.3 19.1 49-55 fne. gy. S. 
LXXXII-2 Aug. 5 10:00am. 75 51.5. 41.7 40.0 19.1 16.6 55-56 
LXXXIII AUB. 15 | ceceiteccee. | Gade 51.55, 40 39 ale) al 110-240 =. brk. Sh. 


Haul 
number 


190 
191 
192 
194 
195 
204 
252* 


889 
890 
891 
895 
899 
901 
905 
931 
956a 
956b 
956e 
958 
972 
973 
974 
975 


* This haul includes all specimens taken between Aug. 
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EXPLANATION OF TABLE 6, PART B 
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This part includes all the field data relative to the dredge hauls 
and shore collections accessioned under Arabic numerals. 


First column.Numbers under which the dredgings were accessioned; they 


are for the most part in chronological order. 


Second column.—Date. 


Third column.—Time at which haul began entered to the nearest minute. 


Fourth column.—Duration of haul entered to the nearest minute. 


Fifth column.—Section; for explanation see page 46. 


Sixth and seventh columns.—Latitude and longitude at time the haul began; 


for error see pages 18 and 45. 


Eighth column.—Depth of bottom at beginning or at both beginning and end 
of haul entered to the nearest meter above 300 and to the nearest five below 


that depth. 


Ninth column.—Character of bottom denoted by symbols adopted by the 
United States Coast and Geodetic Survey (see Appendix IV). 


TABLE 6.—DatTA RELATIVE TO DREDGE HAuLS—(Continued) 
Part B—Dredge Hauls made Subsequent to 1901 


Time Duration Position 
0 of Sec- 

Date day haul tion N lat. W long. 
~s B 32° 41°79 117° 10/3 
neces (39,0) 32 51.0 TSG ED 
Gereee B 32 40.0 117 ‘14.2 
pee B 32 40.5 117 13.5 
essen (385) 32 41.0 117 ‘11.5 
Son B 32 41.7 127° dS 
conoes B 32 41.5 117 ‘14.2 
=nste (89:5,.) 32 52:2 117 17.5 
aan (39.5.9) 32 52.2 ET ES: 
sacces (39.5.5) 32 52.4 Tye aly(a3) 
etsce (39,0) 32 51.8 a Es Uy fame bere 
ence 40,, 32 55.3 W17 19.5 
settee 40, 32 59.3 117 19.5 
Bis (3940) esesactenecues susstnecesiueste 
ee 40,, 32 53.6 117 18.4 
Shccs (39,0) 32 52.2 IT 16:8: 
ereees (39,0) 32 52.2 117 16.8 
eee 3940) 32 52.2 117 16.8 
——— (39,0) Per Fs aeeeeneeeenenes 
pao (39.5,;) 32 54.8 Lelio 
seacee (39,5) 32 52.4 7 ale 
ae (39,,) 32 52.7 117 17.0 
acnets (393) 32 52.7 117 17.0 


by a steam harbor dredge. 


Depth 
in 
meters 


146 


Character of bottom 
and 
remarks 


From piles of ferryslip 
R. Shore collection 
R. Shore collection 
Low tide collection 
Low tide collection 
M. Shore collection 
S. M. 


S. R. Shore collection 
about La Jolla 


S. R. Low tide collee- 
tion about La Jolla 


1915] 
Haul 
number Date 
1905 
989 July 10 
990 July 10 
991 July 10 
998 July 11 
1009 July 12 
1022 July 18 
1023 July 19 
1025. July 19 
1026 July 19 
1027 July 19 
1028 July 20 
1033 = July 20 
1037s July 21 
10388 = July 21 
1044 = July 27 
1047 = July 28 
1906 
1092 June 19 
1102 June 20 
1112 June 21 
1121 June 25 
1122 June 25 
1123 June 25 
1124 June 25 
1145 June 27 
1146 June 27 
1147 = June 27 
1148 June 27 
1155 June 28 
1156 June 28 
1157 Jane 28 
1164 June 29 
1165 June 29 
1166 June 29 
1167 June 29 
1186 July 2 
1187 July 2 
1906 
1188 July 2 
1189 July 2 
1196 July 3 
1197 July 3 
1198 July 3 
1199 July 3 
1200 July 3 
1201 July 3 
1202 July 3 
1203 July 3 
1238 July 9 
1239 July 10 
1279 July 14 
1280 July 14 
1287 July 16 
1288 July 16 
1289 July 16 
1290 July 16 
1291 July 16 
1298 July 17 
1299 July 17 
1330 = July 20 
1331 July 20 
1332 July 20 
1333 July 20 
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TABLE 6.—DATA RELATIVE TO DREDGE HAULS—(Continued) 
Part B—Dredge Hauls made Subsequent to 1901 


Time 
of 
day 


205 a.m. 
7:30 a.m, 
:55 p.m. 
:32 a.m. 
200 p.m. 
:30 p.m. 
710 p.m. 
730 a.m. 
:30 a.m. 


:30 a.m, 
:40 a.m. 


730 a.m. 
215 a.m, 
:00 a.m. 
750 a.m. 


Duration 


of Sec- 
haul tion 
Scscts (39,0) 
= (3940.5) 
a (390.5) 
seseee (40) 10 
carcce (39,1) 
30 5 0.5y.5 
28 535 
20 52, 
3153, 
18 51s 
25 49,, 
55 42, 
40 41,, 
25 40,, 
ae (39,1) 
soe 40,, 
sos (39,0) 
30 (39,0) 
35 (39,1) 
40 (39,:) 
40 40,, 
35 40,, 
17 (39,0) 
15 (394) 
5 (89,0) 
10 (39,9) 
30 (40),5 
28 = 40, 
35 40, 
20 (3941) 
30 (39,1) 
10 (39,1) 
30 (39,1) 
75 (40)10 
40 41,, 
35 4:15 
55 4145 
15 (40) 
25 (40)10 
20 (40) 1 
20 (40), 
35 (39,0) 
17 (3949) 
15 (39,0) 
sate (39,0) 
meee B 
20 B 
38 (39,1) 
43 (39,1) 
20 (40). 
15 (40) 
30 (40) 15 
30 (40), 
25 (40)10 
35 (3911) 
15 (391) 
25 (40),5 
30 (40),5 
45 (40), 
35 (40)10 


Position 


N lat. 


DUNMNNOoSOODOS Hw! 


wo 
bo 
i) | 
ae 
i 


1 
0 
1 
1 


2 
8 
2 
£ 


w 
bo 
OVS yt 


W long. 


117 17.4 


= 
ar 
oo 
to 
0 
ra 


Ll _ 
H — 
bo) a 
ee oe woot) H bo 
wots A Goes) | Shi Sl Cea = 
CWWwWwwWwomm WoOnWwnnrcnwee 


MDorInao- 


117 16.0 


a 
am 
x 
HHH propo 
Gop I Se Rar 
SSSOSCOCmHR NE 


Depth 


110-185 
185-230 


275-340 
330-365 
73 
55-73 
73-46 
46-73 
33 
18-46 
146 
27-46 
0 
18 
7-10 
10-15 
55-73 
73-92 
110-128 
146-185 
185-275 
@) 
10 
80 
92-130 
145-185 
185-275 


Character of bottom 
and 
remarks 


S.R. Shore collection 
about La Jolla 


gn. M.S. 

Tide pool collection at 
San Clemente Isle. 

. Sh. 

. gn. M. 


DN 


on M. 
gn. M. 
gn. M. 
gn. M. 


h. 

S. M. brk. Sh. 
n. M. fne. 8. 
gn. M. fne. 8. 
gn. M. fne. 8. 
gn. M. 

en. M. 

S. M. 


a 


gg 


0909 MMMMI90909 MMM 
Sp PPPS SE PR: 
S55 


Shore collection 


Db In DD DDH, DoD 


mms 


AIQQ 
Pies Q) 
2p 


Zn 
=] 


200 University of California Publications in Zoology [Vou. 15 


TABLE 6.—DaTA RELATIVE TO DrepGE HAuLS—(Concluded) 
Part B—Dredge Hauls made Subsequent to 1901 


Time Duration_ Position Depth Character of bottom 
Haul of of Sec- — SS in and 
number Date day haul tion N lat. W long. meters remarks 


1906 
1334 July 20 12:40p.m. 55 (40)1.5 32° 527 


5d 117°188 275-230 


1335 July 20 1:40 p.m. 40 (40).,5 32 52.5 117 18.4 220-155 
1360) July 19) 22a WO (39;) 32 51.5 117 15.5 0 8.2? Shore collection 
HLS Gilg oiitya sss eee es eee (393) 32 48.7 117 16.5 0 R.§ about La Jolla 
1365 July 24 9:50 a.m. 50 = 40, ws : 92-128 
1366 July 24 10:45 a.m. 40: 405, sesecccsctense 128-145 
1367 July 24 11:25 a.m. 40 40, 165-185 
1368 July 24 12:10pm. 55-40, 185-238 
1369 July 24 1:10 p.m. 50-40, 238-185 
1370 = July 24 2:05 p.m. 25 =40, 165-128 rky. 
1908 
1474 = June 19 3:15 p.m 32 53.7 117 19.1 93-185 fne.S. 
1475 =June 19 3:15 p.m 32) 537 WT gal 93-185 fne.S. 
1486 June 24 1:00 p.m 33° 9.7 117 35.8 735 gn. M. 
1487 June 24 1:00 p.m 33 9.7 117 35.8 735 gn. M. 
1497 = June 25 2:10 p.m 32 50:7 . 117 21.5 93-185 bk.S. 
1498 = June 25 3:00 p.m 32 51.4 117 21.5 185-275 bk.S. 
1526 July 2 7:45 a.m 33 6.7 118 94 1140 gn. br. M. 
1531 = July 7 7:30 a.m 32 46.5 118 20.5 505 bk. M. 
1534 July 7 11:30am 32 45.7 118 19.5 800 gy.S. 
1539 July 9 10:30a.m 33. 0.5 118 33.3 147-550 rky. 
1540 July 9 12:30pm 32 59.0 118 31.4 550 gy. M. 
1541 July 9 2:05 p.m. 33 0.2 4118 31.3 249-920 gy. M. 
1551 July 17 8:30 a.m. 32 23.2 119 5.4 88 ers. 8. 
1552. July 17 9:15 a.m. Be Zo.) il 5.8 92 ers. 8. 
1554 July 17 10:25 a.m. 32 23.7 119 6:0 95 ers. 8. 
1555 3 =July 17 11:40a.m. : 32) 23-7 119" 16/0 92 ers. 8. 
1556 =July 17 1:32 p.m 3761, 32° 23:7 119) 620 92 ers. S. bk. M. 
1561 July 18 9:28 a.m Wal (ile 32 24.2 119 6.2 19-29 = rky. 
1630 Sept. 1 6:50 a.m 25) be 2 oicow  dulop3:2 33 brk. Sh. 
1631 Sept. 1 8:40 a.m 20 14” 27 54.2 115 8.0 33 brk. Sh. 
1632 Sept. 1 10:25am ay leh Ah al alas GHG) 73 gn. M. 
1633. Sept. 1 12:15pm 45 138 28 13.3 115 6.2 73 gn. M. 
1909 
1663. =June18 1:35 p.m. 15 B 32 40.7 117 8.8 2-3 gn. M. 
1664 June 18 2:05 p.m. 25 B 32 39:2 «IT 867.8 2-3 8. 
1665 Junel8s 3:30 p.m. 30 B 32° 37.8 7 8:2 2-3 Ss. 
1669 Junel9 10:36 a.m. 24 +B 32 42.0 117 14.2 3 
1670 Junel19 11:05 a.m. 40 B 32 43.1 117 13.0 3 
1780 =July 1 1:15 p.m 65 53n 32 54.0 118 26.0 185 rky 
W778i July 1 2:55 p.m 15 52h 32 50.2 118 22.0 110 
1782 July 1 3:34 p.m 11 D210 32 48.1 118 19.7 120 
1912 
3181 Feb. 10 2:40 p.m. 20 39, 32° 28.5 117 15.3 55 en. M. 
3182 Feb. 11 5:10 a.m. 20 (38), 32 28.0 117 11.2 31 gn. M.S. 
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APPENDIX I 


DIMENSIONS AND MEASUREMENTS OF NETS USED IN MAKING OUR 


COLLECTIONS 
Slant length in em. 
Size Meshes Kind Diameter in cm, 

Net of per of ———— Head- Net- Foot- 
symbol mesh sq. em. netting Orifice Bucket piece ting piece 
000 000 75 bolting silk 97.5 17.0 17.2 180.5 8.0 
000e 000 31 stramine 97.5 17.0 22.0 304.8 20.3 

0 0 224 Loo habayer pice ee eee arene) bee cree 

8 8 1094 bolting silk 36.0 4.5 29.0 96.5 5.0 

9 9 1369 bolting silk 36.0 4.5 29.0 96.5 5.0 

10 10 1742 bolting silk 36.0 4.5 29.0 96.5 5.0 

12 12 2384 bolting silk 36.0 4.5 29.0 96.5 5.0 

20 20 4640 bolting silk 36.0 4.5 29.0 96.5 5.0 
L.N.1 1 358 bolting silk 109.5 13.5 51.0 210.0 13.0 
S.N.1 i 358 bolting silk 45.0 SiO ieeernct Pemrrceec es Secs once 
N.0 0 224 bolting silk 62.5 8.0 44.7 120.5 10.0 
N.000 000 75 bolting silk 62.5 8.0 44.7 120.5 10.0 
K.000 000 75 bolting silk 37.0 8.0 15.2 96.5 10.2 
K.20 20 4640 bolting silk 37.0 8.0 15.2 96.5 10.2 
8.20 20 4640 bolting silk 62.5 8.0 DUE Os Ree neees 13.0 


The first eight nets are ordinary surface tow-nets (see p. 9) ; 
the next four, Nansen closing nets (see p. 10); the next two, Kofoid 
closing nets (see p. 11), and the last a special net designed for 
making open vertical hauls. In order to increase the filtering capacity 
the netting was cut very full and gathered, its original diameter 
exceeding by two or three times that of the orifice. The net was used 
but a short time during July, 1912, when it was lost. 


APPENDIX II 


LeneTH IN Meters or Hauuts Mave purine Juuy, 1912, wire 
THE Koroip CLosina NET 


In the following list the duration of each haul is entered to the 
nearest minute and each length of haul to the nearest meter, while 
the haul numbers are those entered in table 5. Each length of haul 
was computed from the duration of the haul and the velocity, relative 
to the water, with which the net moved. Since the velocity was 


measured by an Ekman current meter suspended below the net, as 


202 


University of California Publications in Zoology 


[ Vow. 15 


described on page 13, each length is proportional to the volume of 
water which would have passed through the orifice of the net if 


unobstructed. 

Hazl Duration Length 
number ofhaul of haul 
3352 5 164 
3354 5 48 
3356 5 157 
3359 5 90 
3360 5 108 
3361 5 146 
3362 5 174 
3364 5 122 
3366 5 128 
3367 5 117 
3368 5 137 
3369 5 194 
3373 5 116 
3375 5 174 
3377 5 147 
3378 5 158 
3379 5 157 
3381 5 186 
3382 5 211 
3383 5 220 
3386 5 204 
3387 5 224 
3388 5 131 
3391 5 262 
3392 5 192 


_Depth 
in meters 


2 


Haul 
number 


3396 
3398 
3400 
3401 
3402 
3404 
3405 
3406 
3407 
3409 
3410 
3411 
3413 
3416 
3419 
3420 
3434 
3438 
3443 
3446 
3447 
3449 
3450 
3454 
3455 


Duration Length 


of haul 


Or Or Or Or Or Or Or Ot Ot 


oO or or 


oO Or Or Or Or St Or HR Or OL OI mH 


of haul 
63 


121 
116 
144 


Depth 
in meters 


9 


BANG 


“1 ot 


WwW wm © © 
18m WW Ww 


185 


18 


ww 


Haul 3405 was repeated because the net was torn to pieces on the 


first trial. 


Since both trials consumed the same amount of time and 


the current meter registered during both, an idea of its accuracy may 
be obtained; the length relative to the first trial was 127 and that 


relative to the second 126 meters. 
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APPENDIX III 


List oF HauLts AND WATER SAMPLES WHOSE DISTANCES FROM THE 
BorTroM ARE KNOWN TO BE WITHIN 15 PER CENT OF THE DEPTH 


Haul numbers are those entered in table 5, sounding numbers 
those entered in table 4, and water-sample numbers those entered in 
table 1. Owing to errors due to drift, only those soundings and 
collections that were made at approximately the same time are listed. 


Water Water 
Haul Sounding Haul Sounding sample Sounding sample Sounding 
number number number number number number number number 
920g 1 1905 225 78 72 2724 319 
921g 1 1914 228 99 84 2745 320 
925 2 1924 236-39 102 85 2763 321 
935 4 1957 245 144 125 2777 322 
938 5 1973 247 230 140 2788 323 
939 6 2048 250 549 213 2799 324 
950 7 2122 251 981 216 2804 325 
953 8 2199 255 1002 218 2808 326 
979 10 2567 285 1063 219 2823 327 
1134-36 12 2570 287 1213 225 2835 328 
1229-51 15 3308 335 1227 226 2845 329 
1303-05 17 3332 362 1276 228 2866 331 
1315-17 18 3333 363 1287 234 2873 332 
1339-41 20 3334 364 1295 236-39 3223 362 
1351-53 21 3335 365 1392 245 3226 363 
1441 63-64 3336 368 2138 284 3228 364 
1463-64 72 3337 369 2151 287 3254 371 
1482 84 3338 370 2152 288 3256 372 
1484 85 3339 371 2385 292 3258 373 
1516-21 125 3341 372 2392 293 3260 374 
1608 213 3343 373 2466 303 3609 376 
1648 216 3345 374 2487 306 
1705 218 3550 376 2494 307 
1773 219 2703 318 


Water-sample 2152 consisted of clear water taken within three- 
tenths of a meter from the bottom, the lower half of a sixteen-pound 
window-weight suspended directly below the Ekman bottle having 
been covered with mud. , 


1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
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APPENDIX IV 


ABBREVIATIONS FOR CHARACTER OF THE BOTTOM ADOPTED BY THE 
UNITED STATES COAST AND GEODETIC SURVEY 


IP Bee ctccesecoes pebbles 


SD. peste specks 
Oo) Bie ees clay 
Shien stones 
EOS. csbcheeecencestene rocks 
C0: axtahees coral 


1a) geen eee black 
WR, oe cnet white 
Wale scsvzeneec: yellow 


APPENDIX V 


rds hard 
SEG eee eecteee soft 
ETON rte e a een fine 
ers. . -. coarse 
| yg | ae ere broken 
Stk. cee sticky 
TGV jo so svscreset teres rocky 
SU 5 tee ee small 
ii ban re large 


TABLES FOR CONVERTING METERS INTO FATHOMS AND F'ATHOMS 
INTO METERS 


Meters 0 1 2 
0 0.0 0.5 1.1 
10 5.5 6.0 6.6 
20 10.9 11.5 12.0 
30 16.4 17.0 17.5 
40 21.9 22.4 23.0 
50 27.3 27.9 28.4 
60 32.8 33.4 33.9 
70 38.3 38.8 39.4 
80 43.8 44.3 44.8 
90 49.2 49.8 50.3 
Meters 0 100 200 
0 0 55 109 
547 601 656 
1,094 1,148 1,203 
1,640 1,695 1,750 
2,187 2,242 2,297 
2,734 2,789 2,843 
3,281 3,336 3,390 
3,828 3,882 3,937 
4,375 4,429 4,484 
4,921 4,976 5,031 


METERS TO FATHOMS 
1 meter = 0.546817 fathoms (log. 9.7378416-10) 


3 


1.6 

(fal 
12.6 
18.0 
23.5 
29.0 
34.5 
39.9 
45.4 
50.8 


300 


164 
711 


1,258 
1,804 
2,351 
2,898 
3,445 
3,992 
4,539 
5,085 


4 

Fathoms 

2.2 
Lott 
13.1 
18.6 
24.1 
29.5 
35.0 
40.5 
45.9 
51.4 


400 
Fathoms 

219 

766 
1,312 
1,859 
2,406 
2,953 
3,500 
4,046 
4,593 
5,140 


5 


2.7 

8.2 
13.7 
OSE 
24.6 
30.1 
35.5 
41.0 
46.5 
52.0 


6 if 8 


3.3 3.8 4.4 


8.7 9.3 9.8 
ite WS) aS) 
19.7 20.2 20.8 
25.2 5.7 26.2 
30.66 31.2 31.7 
36.1 36.6 37.2 
416 421 42.6 
470) 476) 48a 
52.5 53.0 53.6 

600 700 800 

328 383 437 

875 930 984 

1,422 1,476 1,531 
1,969 2,023 2,078 
2,515 2,570 2,625 
3,062 3,117 3,172 
3,609 3,664 3,718 
4,156 4,210 4,265 
4,703 4,757 4,812 
5,249 5,304 5,359 
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FATHOMS TO METERS 
1 fathom = 1.828768 meters (log. 0.2621584) 


Fathoms 0 1 2 3 4 5 6 z 8 9 
Meters 
0 0.0 1.8 3.7 5.5 7.3 9.1 11.0 12.8 14.6 16.5 
10 18.3 20.1 22.0 23.8 25.6 27.4 29.3 31.1 32.9 34.8 


20 36.6 38.4 40.2 42.0 43.9 45.7 47.6 49.4 51.2 53.0 
30 54.9 56.7 58.5 60.4 62.2 64.0 65.8 loth 69.5 71.3 
40 73.2 75.0 76.8 78.6 80.5 82.3 84.1 85.9 87.8 89.6 
50 91.4 93.3 95.1 96.9 98.8 100.6 102.4 1042 106.1 107.9 
60 109.7 111. 1134 115.2 117.0 118.9 120.7 1225 1244 126.2 
70 128.0 129.8 131.7 133.55 185.3 137.2 139.0 140.8 1426 144.5 
80 146.3 148.1 150.0 151.8 153.6 155.5 157.3 159.1 160.9 162.8 
90 1646 1664 168.2 170.1 171.9 173.7 175.6 177.4 179.2 181.0 


Fathoms 0 100 200 300 400 500 600 700 800 900 
Meters 
0 0 183 366 549 732 914 1,097 1,280 1,463 1,646 


1,000 1,829 2,012 2 
2,000 3,658 3,840 4 
3,000 5,486 5,669 5 
4,000 7,315 7,498 7 
5,000 9,144 9,327 9 


195 2,377 2,560 2,743 2,026 3,109 3,292 3,475 
023 4,206 4,389 4572 4,755 4,938 5,121 5,303 
852 6,035 6,218 6,401 6,584 6,766 6,949 7,132 
681 7,864 8,047 8,229 8412 8595 8,778 8,961 
510 9,692 9,875 10,058 10,241 10,424 10,607 10,790 


APPENDIX VI 


TABLE GIVING THE LENGTH IN METERS OF ONE MINUTE oF LONGITUDE 
FOR EacH DEGREE OF LATITUDE FROM THE EQUATOR TO 60° 


Column 1—Degrees of latitude. 
Column 2—Length in meters of one minute of longitude. 


(1) (2) (1) (2) (1) (2) 
1855.1 26 1668.4 44 1336.6 
5 1848.1 27 1654.0 45 1314.0 
10 1827.1 28 1639.2 46 1290.9 
11 1821.2 29 1623.8 47 1267.4 
12 1814.8 30 1607.9 48 1243.6 
13 1807.9 31 1591.5 49 1219.4 
14 1800.3 32 1575.5 50 1194.8 
15 1792.3 Be 1557.4 51 1169.8 
16 1783.7 34 1539.6 52 1144.5 
17 1774.6 35 1521.3 53 1118.8 
18 1764.9 36 1502.5 54 1092.8 
19 1754.7 37 1483.3 55 1066.4 
20 1743.9 38 1463.7 56 1039.7 
21 1732.6 39 1443.6 57 1012.8 
22 1720.8 40 1423.0 58 985.4 
23 1708.5 41 1402.1 59 957.8 
24 1695.6 42 1380.7 60 929.9 
25 1682.3 43 1358.8 61 901.7 
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While one minute of latitude is approximately equal to a nautical 
mile, owing to the spheroidal shape of the earth, it varies slightly 
with the latitude: 


At the equator it is 1842.8 meters 
At 30° it is 1847.5 meters 

At 60° it is 1856.9 meters 

At the pole it is 1861.7 meters. 


This variation in the length of one minute of latitude has been 
responsible for a lack of precision in defining a nautical mile. In 
order to establish uniformity it is now defined as 1853.248 meters, 
which is the length of one minute of a great circle of a sphere having 
the same superficial area as the earth. 

This definition is adopted by the United States Coast and Geodetic 
Survey, and the value above given was computed from Clarke’s values 
for the equatorial and polar radii, 6,378,206 and 6,356,584 meters. 
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INTRODUCTION 


Experience gained through the marine explorations of the Scripps 
Institution demonstrates that variations in hydrographic as well as in 
many strictly biological conditions decidedly influence the vertical 
and horizontal movements of marine organisms, their abundance at any 
particular time and place, and many aspects of their life-histories and 
relations to one another. In facet, such hydro-biological relations are 
too complex, by far, to be discovered without numerous and detailed 
hydrographic observations corresponding in time and place to the 
biological ones. Not only is this true, but the variability in tempera- 
ture and salinity, not to mention that of many other elements, is so 
great and its causes so complex as to demand much more continuous 
investigation than has been thus far possible. With these considera- 
tions in view, the Seripps Institution has temporarily discontinued its 
systematic plankton explorations, and, imstead, is devoting time and 
energy to devising methods and equipment more suitable for conduct- 
ing the more intensive researches required. It seems probable, there- 
fore, that the next series of investigations will differ in many important 
respects from those already made. For this reason, together with the 
facet that a summary of all the hydrographic results is ready for the 
press, it is desirable to bring the publication of our crude data to date. 

The present paper, therefore, includes the field data relative to all 
hydrographic and biological collections made since 1912. Since that 
time, no soundings, gas analyses, or current-meter observations have 
been made, and the hydrographic data relate entirely to temperatures 
and salinities. Similarly, dredging and trawling have been tempor- 
arily discontinued, except for museum and supply purposes; hence, 
the biological data relate only to plankton collections. 

The apparatus, methods of collecting, methods of laboratory meas- 
urement, and methods of detecting errors employed during this period 
were essentially the same as those formerly (1915) deseribed. A new 
serial closing apparatus has been added to the collecting equipment, 
and attachments have been made to the Kofoid closing water bottle; 
these additions are, therefore, briefly described. Furthermore, the 
criteria used for rejecting doubtful hydrographic observations were 
not treated fully enough in our former report (1915, pp. 21, 26) to 
avoid the incorrect implication that certain observations may have 
been omitted through oversight. Accordingly, these criteria are re- 
discussed under the proper heading. 
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A. COLLECTING APPARATUS AND EXAMINATION 
OF DATA FOR ERRORS 


1. NEW APPARATUS 


a. Serial closing apparatus.—The first step toward more intensive 
and continuous investigations consisted in devising an apparatus com- 
bining the essential advantages of the Kofoid closing net (Kofoid, 
1911) and Ekman reversing water bottle (Ekman, 1905). Thanks to 
the mechanical ingenuity of our engineer, Mr. James Ross, two such 
pieces of apparatus have been constructed (text-figs. A, B, and C). 
They are not only adapted to simultaneous operation on the same 
cable, but have the additional advantage that two ‘‘equivalent’’ hori- 
zontal closing nets form an essential part of each. The two nets lie 
about six inches apart on opposite sides of the cable (text-figs. B and 
C), and, since they are operated simultaneously, duplicate hauls are 
made at each depth—one net thus acting as a check against the other. 
In connection with each pair of nets, a rack (¢.r.) for holding two 
reversing thermometers and a small bottle (w.b.) for securing water 
samples are provided, which are operated upon closure of the nets. 
Each serial closing apparatus, therefore, consists essentially of two 
‘“equivalent’’ closing nets, a thermometer rack, and a water-sample 
bottle. The two already constructed weigh approximately fifty pounds 
apiece, but it is proposed that the next ones shall be made materially 
lighter. This can be accomplished by pressing out the metal parts 
instead of casting and machining them. 

After each apparatus is clamped onto the cable and lowered to the 
desired depth, a messenger is dropped which opens the first pair of 
nets and releases a similar messenger which opens the second pair, ete. 
After the desired length of time, another messenger is dropped which 
closes the first pair of nets, reverses the thermometers, secures the 
water sample, and releases a similar messenger which operates the 
second apparatus in the same way, and so on for the whole series. 

Important advantages of this apparatus are: 

1. Duplicate closing-net hauls and corresponding temperatures and 
water samples obtained simultaneously at each of a series of depths. 

2. Reversal of the thermometer rack closes the water bottle, which 
makes it mechanically impossible for the thermometer to register at 


210 University of Califorma Publications in Zoology [ Vou. 15 


ABBREVIATIONS 


a.—aceumulator spring. Id.—water-bottle lid. 

b.—net-bucket. m’. and m*.—opening messengers. 

e.—cable. m*. and m*—closing messengers. 

ch.—supporting chain. n.—netting. 

cl—eclamp for attaching apparatus. r.—supporting rod. 

co.—closing cover. rm.—net rim (37 em. diameter). 

c.8.— coiled spring. r.s.—rack spring. 
e.—excentric rod. r.t.—rod trip. 
h.p.—headpiece of net (impervious). ¢.—messenger trips. 

1.—latch for locking rack (t.r.). t.r—thermometer rack. 


w.b.—water bottle. | 
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Figs. A-C. Operation of Serial Closing Apparatus 

Fig. A. Nets closed, ready for descent. Note especially the following: the 
clamps (cl.) by which the apparatus is attached to the cable (c); rod trip (7.t.) 
which, upon closure of water-bottle lids (/d.), releases the chain (ch.) support- 
ing terminal end of rod (r.); tension on nets due to accumulator spring (a), 
which insures proper adjustment of 7 on supporting rod r.;.net buckets (b), 
consisting of stork sheeting which has proved more satisfactory than bronze; 
messengers (m* and m*) suspended from lower ends of trips (t) in readiness for 
opening and closing next lower pair of nets. 


Fig. B. After descent of first messenger, m'.; nets open, ready for towing. 
Note especially the following: position of net rims (rm), which have been 
turned by the coiled springs (c.s.) at right angles to the closing covers (co.), the 
latter remaining in same position as in figure A; closing covers (co.) consist 
of bronze rims to which copper screening of finer mesh than netting is attached 
(this is readily replaced by thin bronze plates when small-meshed nets are 
used); water bottle (w.b.) also serves as axis about which net rims (rm.) have 
revolved; messenger m’*., shown in figure A, has been released. 


Fig. C. After descent of second messenger, m*.; nets closed, water bottle 
(w.b.) closed, thermometer rack (t.7.) reversed, and supporting rod (7.) released, 
ready for hoisting. Note especially the following: perspective at right angles to 
that of figures A and B; excentrie rods e. (shown also in figure B), by which 
water-bottle lids (/d.) were closed when thermometer rack (t.r.) was reversed 
by the rack spring (7.s.) and locked by the latch (l.), all of which is possible 
only after both closing covers (co.) have revolved against the net rims (rm.) ; 
messenger m*., shown in figures A and B, has been released. 


one depth and the bottle to close at another, regardless of the inclina- 
tion of the cable. 

3. It is mechanically impossible for the thermometers to reverse 
or the water bottle to close unless both nets are closed; thus, a valuable 
means is at hand for determining the approximate depth of closure 
in case it differs from that indicated by the amount of cable out. 

4. The heavy weight suspended from the end of the cable may 
remain submerged when attaching and removing the apparatus, thus 
permitting collecting in rougher seas than would otherwise be possible. 

5. The rod (7.) to which the net buckets (b.) are attached is so 
supported from the frame that when the nets are closed it is released 
and hangs below the frame (compare figs. A and C), while the 
apparatus is being hoisted, thus preventing undue strain upon the 
netting. 

The only disadvantages so far suggested are three: 

1. The dynamical pressure of water on more than two of the 
duplicate nets of each apparatus may so deflect the cable as to prevent 
the messengers from properly opening or closing the nets, unless a 
weight of at least fifty pounds is suspended from the end of the 
cable for each apparatus attached. 

2. Even under the most favorable conditions of the sea, it is difficult 
and cumbersome to attach a fifty-pound apparatus to and remove it 
from the cable. 
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3. The covers (co.) which project in front of the orifices of the 
nets when open (fig. B), may modify the pressure-distribution of in- 
flowing water so as to reduce significantly the rate of filtration. 

How serious these disadvantages are remains to be determined. 
As stated on page 209, the second can be largely overcome by pressing 
out instead of casting the metal parts of the apparatus. Moreover, 
the preliminary collections made during May, 1915 (water samples 
4918-5019, table 1; hauls 4062L—4205R, table 3) were much more 
satisfactory than we had reason to anticipate, because the cable then 
in use did not permit attaching as heavy a weight as seemed necessary. 
In spite of this, only eight cases were imperfect out of seventy-two 
operations, and these were due to insufficient tension on the closing 
trips. Furthermore, in the twenty-eight trials made on the last day, 
May 16, only one case of imperfect operation was discovered. On the 
whole, these results are very encouraging, but as further experience 
will probably suggest certain desirable modifications of the apparatus, 
a detailed description is not given. 

b. Attachments to the Kofoid water bottle—To meet the require- 
ments of a microplankton trip made during September, 1913, two 
mechanically independent attachments were added to the Kofoid water 
bottle (Kofoid, 1905) in order to permit the use of reversing ther- 
mometers, and to obtain an additional sample of water for salinity 
determination (text-figs. Dand E). The temperature in situ is always 
given more accurately by reversing thermometers than by estimates 
based on the temperature of any sample inclosed in a non-insulated 
water bottle, and, as pointed out formerly (1915, p. 14), it has been 
impossible to make any such estimate for depths exceeding 350 meters. 
Again, in order to avoid withdrawing any of the organisms contained 
in the Kofoid bottle itself, the attachment for obtaining an additional 
water sample was added. 

Frequent testing before and during actual collecting gave no 
evidence of defective operation. But the nature and degree of cor- 
relations between temperature and depth, salinity and depth, and 
temperature and salinity demonstrated that in fully ninety per cent 
of the 176 subsurface hauls made, the Kofoid bottle closed at some 
unknown depth significantly less than that indicated by the amount 
of cable out. Indeed, it seems probable that the remaining nineteen 

1 During the summer of 1916 about two hundred trials of this apparatus were 
made from the U. 8. 8. ‘‘Albatross.’’ The very satisfactory results of this 


severe test proved the apparatus to be fully as reliable and durable as the 
Ekman water bottle. 
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Figs. D and E. Kofoid closing water bottle, showing thermometer rack and 
small water-sample bottle attached. D. Apparatus set for tripping by messenger. 
E. After closure of both bottles and reversal of thermometer rack. Operation: 
messenger (m.) descends cable (c.) and spreads jaws of clutch (j.), thus releas- 
ing cover (co.) and eylinder (cyl.) supported from it by a brass chain (ch.) 
which, dropping upon base (ba.), closes bottle. Alignment of cover and eylinder 
with base maintained by guiding sleeves (s’ ands”). In closing, projecting rods 
(7, 7’, and r’’’) strike corresponding trips (t’, t’, and t’’”’), which releases ther- 
mometer rack (t.r.), allowing coiled spring (c.s.) to reverse it, and the two lids 
(Vv and UV’) of the water-sample bottle (w.b.) to snap shut. Water is withdrawn 
from large and small bottles by removing plugs (p’ and p’’). 
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hauls were also contaminated, and that the corresponding tempera- 
tures and salinities were erroneous. 

The precise reason for such repeated failure is unknown. It is 
true that the guiding sleeves (text-figs. D and E, s’) of the cover of 
the Kofoid bottle had become worn during years of previous use, and 
it is possible that the trouble was largely caused by the undue “‘play”’ 
of these sleeves combined with a possible inequality in tension of the 
thermometer and water-bottle trip-springs, and the usual inclination 
of the cable. It does not seem likely that the trouble was entirely 
due to the worn sleeves, since the bottle rarely failed to close properly 
prior to the addition of the attachments. 

However, whatever the cause of defective operation may have been, 
the relations observed between the temperatures and corresponding 
salinities could not have arisen had the apparatus operated properly. 
On the whole, the hydrographic results can be accounted for only on 
the assumption that the depths at which the thermometers reversed, 
those at which the water-sample bottle closed, and those at which the 
Kofoid bottle closed differed materially and in an erratic way from 
each other and from the depths indicated by the amount of cable out. 
In fact, the depths indicated by temperatures and those indicated by 
the corresponding salinities proved to be so discordant as to preclude 
estimating, even roughly, the correct depth in any one case. For this 
reason, while all the subsurface hauls, because of their biological value, 
are entered in table 3, the corresponding hydrographic data are not 
tabulated. 


2. ERRORS IN TEMPERATURE, SALINITY, AND DEPTH 

All hydrographic observations are subject to several important 
sources of error. Some errors are inherent in the instrument used, 
and some are due to occasional mistakes, but the most difficult to 
detect are consequent upon the impossibility of constructing any piece 
of oceanographic apparatus that will not occasionally operate defee- 
tively. The causes of defective operation are exceedingly numerous, 
and, as stated formerly (1915, p. 21): ‘‘we doubt if anyone who has 
not been in actual charge of such work could anticipate the extent to 


” 


which trouble is nearly always encountered.’’ Even though all praec- 
ticable precautions are taken, important errors unexpectedly arise, 
making it necessary to examine critically each series of observations 
in order to detect the erroneous ones and to reject those that may be 


misleading. 
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a. Reasons for rejecting temperatures taken prior to June, 1908.— 
During the preliminary explorations made between August, 1901, and 
June, 1908, about seventy-five surface temperatures were taken with 
ordinary chemical thermometers. Through oversight, their readings 
were recorded without making the necessary calibration correction, 
and, unfortunately, the thermometers were either lost or broken before 
August, 1908, when it was discovered that the recorded temperatures 
were subject to calibration errors. At this time, calibration of the 
thermometer that had been used during the two preceding months 
revealed an error ranging from 0°9 to 125 C, thus indicating that all 
seventy-five temperature observations were subject to calibration 
errors approximating two degrees Centigrade. 

Even so, the records might have been of some biological value were 
it not for serious discrepancies between the positions of the tempera- 
ture observations and those of the corresponding biological collections. 
The magnitudes of these discrepancies, for the most part, are unknown, 
but the records indicate that they must have frequently exceeded five 
miles. Sinee differences of two degrees have often been observed 
within a distance of two miles (McEwen, 1916), it follows that, for 
biological investigations, these preliminary temperature records are 
subject to an erratic error whose maximum approximates the observed 
annual range of seven degrees. Needless to say, such misleading 
temperatures are worse than none, and accordingly were not published 
in our former (1915) report. 

b. Methods of detecting and rejecting doubtful subsurface observa- 
tions.—In addition to mistakes which are not entirely avoidable, there 
are two sources of troublesome error affecting the measurement of 
temperature, and two affecting the measurement of salinity. Even the, 
best reversing thermometers occasionally register incorrectly because 
the mercury column does not always break at the constriction. Like- 
wise, the best containers may occasionally permit sufficient evapora- 
tion to increase the salinity materially if the water samples are not 
tested soon after being collected. While such errors are usually large 
enough to be revealed as soon as the measurements are made, they 
may be so small as to require for their detection special examination 
of all temperatures and salinities of the corresponding series. Finally, 
the collecting apparatus is designed to operate on a vertical cable, 
and, in case of undue inclination of the latter, the thermometers may 
either not reverse at all or may register at some higher level; similarly, 
the water bottle may either fail to close entirely or may close at a 
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higher level. Moreover, even when the cable is vertical and careful 
testing indicates that the apparatus is working properly, the ther- 
mometers occasionally reverse and the water bottle occasionally closes 
at a higher level. 

On those few occasions when such an error in depth is immediately 
indicated by the temperature reading, the observation is, of course, 
repeated. In the majority of cases, however, a depth error made 
during any particular cruise can be discovered only after all the 
observations have been critically examined. Since the apparatus 
employed is designed to insure the simultaneous reversal of ther- 
mometers and closure of the water bottle, determination of the source 
and magnitude of temperature errors requires consideration of the 
corresponding salinities and densities i situ; similarly, determination 
of the source and magnitude of salinity errors requires consideration 
of the corresponding temperatures. 

As indicated on page 212, correlation tables are drawn up between 
temperature and depth, salinity and depth, and temperature and 
salinity, and, if necessary, the results are compared with previous data 
obtained under similar conditions. These tables, together with the 
fact that the density in situ must increase with an increase in depth 
(Michael and McEwen, 1915, p. 25), and that temperature and salinity 
curves must have certain well defined limits for any particular month 
and position (McEwen, 1916), form our main eriteria for isolating 
erroneous observations. 

Among the observations thus isolated, the temperatures are usually 
so correlated with the corresponding salinities as to suggest errors in 
depth rather than in either temperature or salinity. Accordingly, the 
depth is regarded as unknown and is determined indirectly from the 
temperature, and checked by a similar determination from the cor- 
responding salinity. If both agree, it is concluded that the ther- 
mometers reversed and the water bottle closed at the depth thus indi- 
cated, and the data are so tabulated. Usually, only a few erroneous 
observations remain which cannot be thus corrected, and these are 
rejected if it is clear that the values will be misleading; otherwise, 
they are retained but questioned. It may be well to add that defective 
plankton hauls, while corrected for depth errors when possible, are 
never rejected. 
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B. TABULATION OF DATA 


1. GENERAL EXPLANATION OF TABLES 

a. Arrangement.—For convenience in tabulation and reference, 
the data are presented in three tables. The hydrographic data, because 
of their intrinsic value, are tabulated first. Therefore the data relative 
to all temperature and salinity observations made since 1912 in the 
ocean and in San Diego Bay are tabulated in tables 1 and 2 respec- 
tively. Finally, the field data relative to all plankton collected since 
1912 for quantitative investigation are tabulated in table 3. All three 
tables are arranged on the same general plan. 

b. Recording of position.—All positions are entered in latitude and 
longitude measured from Greenwich. Whenever the position is known 
to have varied by more than one quarter mile during a single collect- 
ing period, the latitude and longitude relative to each water sample 
and net haul are not entered as such: instead, the initial and final 
position together with this statement are given: ‘From —. to 
sie eee the boat drifted (or steamed) from the above to the follow- 
‘Ing position,’’ the blanks being filled in with the times corresponding 
to the two positions. In all other cases the position corresponding to 
each observation is entered. 

c. Meaning and use of sections —For readily specifying the ap- 
proximate position of observations, the region explored has been 
divided into rectangular sections whose east and west boundaries are 
five minutes in latitude, and whose north and south boundaries are 
five minutes in longitude. The exact position of the center of each 
section is specified by either a nwmber giving its distance (in units of 
5’) west, or a negative number giving its distance east, of 114° W, and 
either a subscript giving its distance north or an exponent giving its 
distance south of 32° N. The two base lines, 32° N and 114° W, were 
chosen entirely with reference to explorations, past and future, of the 
Seripps Institution, the former in order to avoid the need of large 
subseripts, and the latter in order to exclude large numbers and avoid 
the need of referring to observations east of the selected meridian. 
We did not contemplate making observations south of Cerros Island, 
which lies in the fourteenth section west of 114° W, but, during the 
winter of 1914, opportunity was unexpectedly offered for taking a few 
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samples in the vicinity of the Gulf of California, 109° W. Although 
those observations made within the gulf itself are not referred to by 
sections but by the letter G, those outside and in the vicinity of the 
Gulf require another form of reference, whence the use of negative 
numbers. 

Any section cut by the coast line is designated in one of three ways: 
when its center is within 2/5 west (or east) of the coast, the number 
is bracketed; when it is within 2/5 north or south, the subscript or 
exponent, as the case may be, is bracketed; when it is within 2/5 both 
east or west and north or south, the entire symbol is bracketed. For 
example, (40),, refers to a section whose center is within 2/5 west of 
the coast, 55,.,, to one whose center is within 2/5 south of the coast, 
and (39,,) to one whose center is within 2/5 north and west of the 
coast. A more detailed discussion of ‘‘sections’’ is given on pages 46 
to 48 of our former (1915) report, and three maps are published by 
McEwen (1916) which show the approximate number of observations 
made from 1901 to 1915 in each section between Point Conception and 
Cerros Island. 


EXPLANATION OF TABLE 1 
This table includes the data relative to all the hydrographic obser- 
vations made in the ocean from 1913 to 1915, inclusive, except those 
made off Coronado Pier in connection with special observations in San 
Diego Bay. 


First column.—Water-sample numbers entered in chronological order. 


Second columin.—Time when the sample was obtained, entered to the nearest 
minute. 


Third column.—Section; for explanation see page 217. The letter G indicates 
that the sample was taken in the Gulf of California. 


Fourth and fifth columns.—Latitude and longitude entered to the nearest 0/1 
when the error was within 0/5, and to the nearest minute when the error was 
larger; for method of tabulating see page 217; for discussion of errors see 
pages 18 to 21 of our former (1915) report. 


Sixth column.—Depth of sample, entered to the nearest meter above and to 
the nearest five below 200 meters; for discussion of errors see page 20 of our 
former (1915) report. 

Seventh column.—Temperature in situ; all surface temperatures were deter- 
mined by a thermometer (L. Steger, Kiel) reading directly to 0°2C, and the 
values entered may be regarded as accurate to 0°05 C. Subsurface temperatures 
were determined by either Richter or Negretti-Zambra reversing thermometers 
(Helland-Hansen, 1911-1912, pp. 58-62), and the values entered are accurate 
to within 0°01-0°05C. Omitted entries indicate either that no temperature 


1916] Michael, et al.: Hydrographic Records of Scripps Institution 219 


was taken or that an error was discovered (see p. 216) whose magnitude made 
the entry valueless. 
Eighth, ninth, and tenth columns.—Specifie gravity of the sample under 
o° 
atmospheric pressure, the 1.0 being omitted; S— that of the sample at 0° C 
1795 ae 
that of the sample at 17°5 C referred 


referred to distilled water at 420C; 8S 
t° 725 


to distilled water at 17°95 C; S— density in situ referred to distilled water at 
4°0C. 4° 


Eleventh column.—Salinity per mille determined by the ‘‘sinker method’’ 
(see former report, 1915, pp. 32-37), unless followed by the letter P, which 
indicates a pyenometer determination (see former report, pp. 28-30). Omission 
of salinity and specific gravity entries signifies either that no water sample 
was taken or that an error was discovered whose magnitude made the observa- 
tion valueless. A question mark (?) indicates that a smaller error in depth, 
temperature, or salinity is suspected (see p. 216). 


220 


Water 
sample 


number 


3841 
3842 
3843 
3844 
38845 
3846 
3847 


3872 
3873 
38874 
3875 
3876 
3877 
3878 
3879 


3880 
3881 
3882 
3883 
3884 
3885 
3886 
3887 
3888 
3889 
8890 
3891 
3892 
3893 
3894 
3895 
3896 
3897 
3898 
3899 


12 


1 
1 
1 
1 
1 
1 
] 
il 
1 
1 
1 
1 
1: 
2 
2 
9 
) 
3 
3 
3 


WOOMMDDMDMDMDNDDODDDDAAAWD|DS 


759 a.m. 
215 p.m. 
2:30 p.m. 
246 p.m. 


:59 p.m. 


205 p.m. 
:00 p.m. 
:15 p.m. 
:20 p.m. 
2:23 p.m. 
726 p.m. 
:28 p.m. 
730 p.m. 
732 p.m. 
735 p.m. 
739 p.m. 
:43 p.m. 
745 p.m. 
p-m. 
54 p.m. 
:00 p.m. 
205 p.m. 
:10 p.m. 
740 p.m. 
:00 p.m. 
:20 p.m. 
:40 p.m. 


:40 a.m. 
:48 a.m. 
:20 a.m. 
745 a.m. 
700 a.m. 
=1'0'asm: 
:14 a.m. 
215 a.m. 
:23 a.m. 
:29 a.m. 
735 a.m. 
:40 a.m. 
745 a.m. 
:48 a.m. 
753 a.m, 
755 a.m, 
:58 a.m. 
202 a.m. 
704 a.m. 
206 a.m. 
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TABLE 1.—OcCEAN Data 


Position 
a a 
North West 
latitude longitude 
February 14, 1913 
32°73 770) aaleaaz5 
32 345 117 14.5 
32 32.3 117 14.4 
ayy ali abil alesse 
32) 28.3 17 14:4 
32 26:2 117 14.3 
32 244 117 143 
February 15, 1913 
32 24.4 117 14.3 
32 244 117 14.3 
32 244 117 14.3 
pi Be Salil ales} 
32 244 117 143 
32 24.4 117 14.3 
32 22:4 Ady 22 
32 22.4 17 21.2 
32: 22:4 17 21.2 
From 9:55 a.m. to 
2:55 p.m. the boat 
drifted from the 
above position 
to the following 
position 


Sei aLOe 117° 1920 
32 18:5 Waly alse 
32 20.8 117 16.0 
32 23.0 117 14.0 
32 24.4 117 14.3 
February 16, 1913 
32 22.4 ial 
32: 22.4 uate 
32 22.4 iil 
32 22.4 117 
32 22.4 ili 
32 22.4 117 
32 22:4 ala 
32 22.4 ily 
32 22.4 117 
32 22.4 117 
32 22.4 117 
32 22.4 117 
32 22.4 117 
32 22.4 arabe 
32 22.4 117 
32 22.4 117 
32 22.4 117 
32 22.4 117 
32 22.4 117 
32 22.4 117 


DNNNNNNNNNNNNNNNNWD Dl 
Pee eee eee eee peep 


Dib bbw NNN hyyNNNblty 


Depth 
in 
meters 


12 


= 
ooocoocon4]S 


fez) 
a 
So 


Se iS) | 


ee 
O11 £9 


Temper- 
ature 
in centi- 
grade 


13°4 
13. 
13. 
13. 
13. 
13. 
13. 


13. 
13.2 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13.9 
13.85 
5.05 
13.83 
13.78 
13.6 
13.5 
13.58 
5) 
5 
1 


WOH UD 


=) 
Go Go 


“9 bo 
CSC) 


b 


momwwe 
(JC) 


Usha 
13).¢ 
1B}, 
12.82 
12.92 
UIP BRS 
12.04 
11.40 
10.90 
10.30 
14.1 

0 

2 


mwmmm cw 


14. 
14.¢ 
14.0 
13.9 


Specific gravity 


0° 


2688 
2692 
2688 
2689 
2689 
2695 
2689 


2690 
2691 
2689 
2694 
2696 
2690 
2692 
2683 
2688 
2688 
2683 
2766 
2688 
2688 
2689 
2689 
2689 
2689 
2688 


17°5 


2518 
2508 


522 
519 
517 
2522 
2522 
2517 
2509 
2498 
2505 
2503 
2499 
2723 
2504 
2505 
2509 
2510 
2510 
2510 
2510 


252 
251 
2 


[ Vou. 15 


Salinity 
S 0/00 


33.45 P 
33.50 P 
33.45 P 
33.46 P 
33.46 P 
33.54 P 
33.46 P 


33.48 
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TABLE 1.—OckEAN Data—(Continued) 
Specifie gravity 


Position Temper- —— 
Water Time — 20 —_,, Depth ature 0° he to 
sample of North West in ineenti- §S Ss SS) Salinity 
number day Section latitude longitude meters grade 4°0 ally fests} 4°0 S 9/00 
February 16, 1913 7 
3900 9:08 a.m. 40, 32 22.4 W117 21.2 7 13.53 33.48 
3901 9:10 a.m. 40, 32 22.4 TA «22 5 13.53 
3902 9:12 a.m. 40, 32 22.4 a 22 0 13.6 
3903 9:45 a.m. 40, © 117 18.0 152 9.62 
8904 9:50 a.m. 40, 117 18.0 0 13.4 


117 18.0 125 NIGER Teer 
alsty( aksOe altoyoy akojenitey ie) 
117 ‘18.0 75 10.77 2706 
117 18.0 60 12.17 2694 
117 18.0 50 12.62 2691 
117 ‘18.0 40 12.67 2691 
117 18.0 30 =613.18 2690 
117 18.0 25 13.23 2691 
117 18.0 20 13.23 2694 
aaliros ARS HO) 17 13.23 2690 
117 18.0 15 13.23 
117 «18.0 Ie) le }23} 
117 18.0 10 13.28 


3905 9:53 a.m. 40, 
3906 9:59 a.m. 40, 
3907 10:05 a.m. 40, 
3908 10:10 a.m, 40, 
3909 10:15 a.m. 40, 
3910 10:18 a.m. 40. 
3911 10:22 a.m. 40, 
3912 10:26 a.m. 40, 
3913 10:30 a.m. 40. 
3914 10:33 a.m. 40. 
3915 10:36 a.m. 40, 
3916 10:38 a.m. 40, 
3917 10:41 a.m. 40, 


3918 10:43 a.m. 40, 117 (18.0 OF WSUOS eee, cee ee 

3919 10:46 a.m, 40, 117 18.0 75 TORTS, See ph re ye Pa, 

3920 = 10:50 a.m. 40, 117 18.0 (0) alS3.5355 =! 33.46 P 

3921 11:00 a.m. 39; i 117 (17.0 91 10.40 2715 2581 2596 33.78 P 

3922 §=11:05 a.m. 39; 32 24:0 117 17.0 0 13.6 2694 2561 2515 _33.53P 

3923 =11:07 a.m. en) 32 24.0 117 17.0 7 10.50 2709 2576 2589 33.71P 

3924 11:12am. 39; S220) 1 alin 60 11.92 2565 2552 

3920) ~ 11:15 asm: 39, 32 24.0 117 17.0 yO) al ys5 2560 2534 

3926 11:18am. 39; 32) 724:0 7 Li 1720 £0 R90 <a ee 

3927 8=11:22 a.m. 39; B32) 24:0 Nh 170 Bx) ab}. 7155 

3928 11:26 a.m. 39; 32, 24.0 107 17:0 25) S35) Gees, See ee 

3929 11:29 a.m. 39, 32 24.0 117 17.0 20 13kO8r See ee Ae ae 

3930 =6.11:33 a.m. 39, ooeee OF 1 170) iy alesa8%0) 33.49 P 

3931 11:35 a.m, 39, 32) 24:0) 107 17:0 1l5wesessn 2692 33.50 P 

3932 11:38 a.m. 39, 32) 240) 1 LA0 12 le3.3% 2693 33/51 P 

3933 11:40 a.m. 39, 32, 24:0) 117 1170 10 138.38 2692 33.50 P 

3934 11:42 a.m. 39; 32 24.0 Une e ales) 5 13.45 2693 2560 2517 33.51 P 

3935 11:43 a.m. 39, 32) 24107 17 1720 @) AIS} 3} 2696 2563 2503 33.55P 

3936 11:55 a.m. 39, Be BYE alalig® alias} 60) 123! 2705) (2572) sob Tal 33.66 P 

3937 12:01 p.m. 39, Bye eal © alalye) ales} OW ISASH 2.6 ee ee) «Ee 

3938 12:03 p.m. 39, ay Pe alaliye alah} BHO) TD 

3939 12:07 p.m. 39, 32 24.1 LA 16.3 40 12.83 2690 

3940 12:10 p.m. 39; 32 24.1 alae aNG}5} 30 13.23 2690 

3941 12:13 p.m. 39, 32°24 «117 «163 Pay TIER By 

3942 12:17 p.m. 39, 32.2451“ 17 1633 20° «13.28 9693 

3943 12:19 p.m. 39; Be ote LL 63 Mi U3e28 (2692 

3944 12:23 p.m. 39; 32, 24.1 117 16.3 17 =13.30 2691 

3945 39; 32 24 D7 163 12 13.33 2690 

3946 39; 32 24.1 117 16.3 10 13.38 2693 

3947 39; Be Peeks “alaliyy -altahs} 5 13.48 2689 

3948 39, a2) 24 WT “A633 OM e13e8 2688 

3949 39; 32 24.4 117 16.0 Pay 118358383 

3950 39; 32 244 117 16.0 PAN 11835853 

3951 12 39, yy: ae ae a oO) 17 «4913.40 

3952 12 39, 32) 244) a7 11620 0 13.6 8 i 

3953 «12 39, 32 24:4 117 116.0 Uy, 163588} Biveeity Miwtaces 9 ote 

38954 ig 39, 32 24.4 117 16.0 M2 11634633 556 33:42 

8955 1 39, B22 4 DT a6i0 LOM E33) 6 33.47 P 

3956 1 39, 32) 244) 107 16:0 7 13.48 2554 2510 33.44P 

3957 1 39; 32 244 117 16.0 DD 3203" (2685 2552) 2508 33:41) P 
February 17, 1913 

3958 6:08 a.m. 39, CLO Mme gametes 30 ile. 92693) (2560) $2550) 33to1le. 

3959 6:15 a.m. 39, Mea On alaligs ald eb 25 11.83 2694 2561 2549 33.52 P 
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TABLE 1.—OcEAN Data—(Continued) 
Specific gravity 
Position Temper- 


Water Time a Depth ature 0° i725 t° 

sample of North West in incenti- S s— Ss Salinity 
number day Section latitude longitude meters grade 4°0 uly Aats3 4°0 S 9/00 

February 17, 1913 

3960 6:19 a.m. 39, 32 37.0 117 14.5 20 11.88 2694 2561 2548  33.52P 
3961 6:23 a.m. 39, 82 37.0 117 14.5 17 12.03 2689 2556 2540 33.47P 
3962 6:27 a.m, 39, 32 37.0 117 145 15 12.03 2687 2554 2538  33.44P 
3963 6:30 a.m. 39, SE Tale? AAG 12 12.48 2688 2555 2530 33.46P 
3964 6:32 am. 39, 39 3710 117 145 10 12.83 2690 2557 2525 33.48P 
3965 6:34 a.m. 39, 82 37.0 117 145 7 OWBS33) ey ee 

3966 6:36 a.m, 39, 303700) alia 0 13.4 2689 2556 2514 33.47P 
3967 6:37 a.m. 39, BPy ait). ally)” ale'a3) 5. AB 3388): icceie Oatvas, 2 ees 

3968 6:55 am. 39, 32 36.4 117 16.1 61 11.22 2697 2564 2564  33.57P 
3969 7:00 a.m. 39, 32 36.4 117 16.1 50 11.62 2691 2558 2551  33.49P 
3970 7:04 a.m, 39, 89 364 117 161 40 12.03 2685 2552 2536  33.41P 
3971 7:08 a.m, 39, 32 36.4 117 16.1 30 12.44 2687 2554 2530 33.44P 
3972 7:12 a.m. 39, 32 36.4 117 16.1 25 12.63 2686 2553 2525 33.42 P 
3973 7:15 a.m. 39, 32 36.4 117 161 20 12.83 2686 2553 2521 33.42P 
3974 7:16 a.m, 39, 32 36.4 117 16.1 Ther 2691 2558 2510 33.49P 
3975 7:17 a.m. 39, 39/364 9 117 6d 17 13.03 2686 2553 2518  33.42P 
3976 7:20 a.m. 39, 32 36.4 117 16.1 15 13.11 2687 2554 2518  33.44P 
3977 (22am 39, 32 36.4 tale? alsa 12 13.23 2686 3 2514 33.42 P 
3978 7:25 a.m, 39, 39 364 17 162! 10 13.43 2688 2555 2512 33.46P 
3979 7:27 a.m. 39, 32 364 117 16.1 7 13.68 2686 2553 2505  33.42P 
3980 7:30 am, 39, Beta) ally allekal 5 13.71 2685 2552 2504  33.41P 
3981 7:55 a.m. 39, Bey BLE) alaly/ ieee O WB.) 2689 2556 2506 33.47 

3982 7:58 a.m. 39, BD BY) alate eieet 91 10.82 2702 2569 2576 33.62P 
3983 8:03 a.m. 39, 32 34.0 117 17.4 75h ae pee cee 33.51 P 
3984 8:08 a.m. 39, Bpy eye) ality alae! 60 11.53 33.46 P 
3985 8:12 a.m. 39, 32 34.0 117 17.4 50 11.92 33.42 P 
3986 8:16 a.m. 39, Bey SVS alali( alice 40 12.41 33.44 P 
3987 8:19 a.m. 39, Bey Byiay  alilyy ali: 30 12.57 33.42 P 
3988 8:22 a.m. 39, 32 34.0 117 17.4 Py 117/83 33.41 P 
3989 8:27 a.m. 39, 32 34.0 117 17.4 X15}. 33.40 P 
3990 8:30 a.m. 39, 32 34.0 117 174 15° © AS 73 cae ee ee es 

3991 8:32 a.m. 39, 32 34.0 117 17.4 10) 48778 22-3 ee ee 

3992 8:34 a.m. 39, 32 34.0 117 17.4 Seelsnss BE 33.50 P 
3993 8:35 a.m. 39, 32) 34.0 117 17.4 0 13.9 E 33.51) P 
3994 8:58 a.m. 40, 32 33.0 117 19.0 0 14.0 5: 33.40 P 
3995 9:01 a.m. 40, 32 33.0 117 19.0 166 9.40 2738 2602 2635 34.07P 
3996 9:10 a.m. 40, 32 33.0 117 19.0 195 9.92 2729 2594 2618  33.96P 
3997 9:16 a.m. 40, 32 33.0 117 19.0 755 ee 2696 2562 ........ 33.55 P 
3998 9:20 a.m. 40, 32 33.0 117 19.0 50 12.02 2687 2554 2539 33.44 

3999 9:24 a.m, 40, 32 33.0 117 19.0 30 12.77 2685 2552 2522 33.41 

4000 9:27 a.m. 40, 32 33.0 117 19.0 20 13.38 2685 2552 2510 33.41 

4001 9:29 a.m. 40, 32 33.0 117 19.0 15 18.73 2688 2555 2506 33.46 

4002 9:30 a.m. 40, 32 33.0 117 19.0 Q) 11 at 2687 2554 2498 33.44 

4003 9:45 a.m. 40, 32 34.6 117 19.0 One all 2687 2554 2498 33.44 

4004 10:00 a.m. 40, 32 36.2 117 19.0 0 14.15 2685 2552 2495 33.41 

4005 10:15 a.m. 40, 32 37.8 117 19.0 @® asa 2690 2557 2501 33.48 

4006 10:30 a.m. 40, 32 39.4 117 19.0 0 14.1 2692 2559 2503 33.50 

4007 10:45 a.m. 40, 32 41.0 117 19.0 0 14.0 2685 2552 2498 33.41 

4008 11:00am. 40, 32 42.6 117 19.0 0 14.3 2689 2556 2496 33.47P 
4009 11:15 a.m. 40, 32 44.2 117 19.0 (Teo 2687 2554 2498 33.44 

4010 11:30 a.m. 40, 32 45.8 117 19.0 iy GRC) 2690 2557 2505 33.48 

4011 11:59am. (40), 32 51.0 117 18.5 Oo 3sr6 2691 2558 2512  33.49P 
4012 12:15pm. (39,,) 32 513 117 16.5 0 14.2 2689 2556 2498  33.47P 
4013 1:20pm. (39,) 32 51.3 117 16.5 0 14.5 2691 2558 2593 33.49P 
4014 1:45p.m. (40), 32 50.0 117 18.0 0 14.0 2691 2558 2504  33.49P 
4015 2:00pm. (40), 32 48.0 117 17.8 0 14.0 2689 2556 2502  33.47P 
4016 2:15 p.m. 40, 32 46.1 117 17.6 0 13.8 2692 2559 2509 33.50P 
4017 2:30 p.m. 40, Bp eet alale alyfer/ 0 13.9 2695 2562 2510 33.54P 
4018 2:45 p.m. (39) 32 421 117 17.3 0 14.0 2691 2558 2504  33.49P 
4019 3:00 p.m. (39,) 32 40.1 117 17.0 0 14.0 2688 2555 2501  33.46P 
4020 3:10 p.m. (39.) 32 38.8 117 16.7 0 14.0 2689 2556 2502  33.47P 


ts 
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TABLE 1.—OcEAN Data—(Continued) 
Specific gravity 


Position Temper- SO 
Water Time SE ranEEnEEEnainanneeEeee Depth ature (iS LoS ina 
sample of North West in ineenti- §S s— SsS— Salinity 
number day Section latitude longitude meters grade 4°0 TS 5! 4°0 5 9/00 
April 15, 1913 
4021 1:10 p.m. (397.5) 32 37.5 117 14.5 ORR SMO Meare eee m ccc osccy 0 ase 
4022 1:35 p.m. (395) 32 40.0 117 16.2 (Qe ales 2712 2578 2510 DO.00 
4023 1:45 p.m. (39) 32 41.0 117 16.6 0 14.75 2702 2569 2499 33.63 
4024 2:00 p.m. (3935) 32 42.5 117 17.1 O 14.75 2712 2578 2509 33.75 
4025 2:15 p.m. 40, 32 44.1 117 17.6 O47 2701 2568 2499 33.61 
4026 2:30 p.m. 40, 3245.7 117 17.8 0 14.65 2700 2567 2499 33.60 
4027 2:45 p.m. 40, 32 47.4 117 18.0 0 14.6 2703 2570 2503 33.64 
4028 3:00 p.m. (40) 10 32 49.1 117 18.2 0 14.9 2702 2569 2496 33.63 
4029 3:15 p.m. (40), 32 50.8 117 18.4 O 14.9 2712 2578 2506 33.75 
4030 3:25 p.m. (39,0) 32 51.5 117 16.5 0 15.45 2493 33.74 
April 16, 1913 
4031 6:05 a.m. 40, 32 22.4 If 21.2 0 13.8 2512 33.54 
4032 6:25 a.m. 40, 32 117 21.2 OM SSR 7by ae ee eee) Bes 
4033 7:33 a.m. 40, 32 117 21.2 OF 1357 2518 33.58 
4034 8:00 a.m, 40, 32 117 21.2 OR ai3.8) 2518 33.61 
4035 8:19 a.m. 40, 32 117 21-2 500 GaoOUe es Se ee es 
4036 8:29 a.m. 40, 32 117 21.2 500 6.36 2621 2698 34.31 
4037 8:57 a.m. 40, 32 117 21.2 O 14.1 2565 2509 33.58 
4038 9:04 a.m. 40, 32 i 117 21.2 400 (0 Steer eet ce cee eee 
4039 9:13 a.m. 40, 32 22.4 117 21.2 400 7.08 2758 2622 2690 34.33 
4040 9:50 a.m. 40, 32 22.4 17 21.2 Q 14.2 2702 2569 2511 33.63 
4041 9:57 a.m. 40, 32 22.4 117 21.2 300 8.39 2757 2621 2669 34.31 
4042 10:17 a.m. 40, 32 22.4 117 21.2 150 9.22 2752 2616 2652 34.25 
4043 10:25 a.m. 40, Sooo alittle 2 OO meee 2 O) e620) eee 34.30 
4044 10:40 a.m. 40, 32 22.4 117 21.2 140 8.88 2742 2607 2647 34.13 
4045 10:42 a.m. 40, 32 22.4 17 21.2 O 14.4 2712 2578 2516 33.75 
4046 = 10:59 a.m. 40, 32 22.4 117 21.2 125 9.00 2735 2600 2639 34.04 
4047 9 11:25 a.m. 40, 32 22.4 117 21.2 100 9.41 2733 2598 2630 34.01 
4048 11:26 a.m. 40, 32 22.4 17 21.2 O 14.5 2713 2579 2515 33.76 
4049 11:41 a.m. 40, 32 22.4 17 21.2 75 QEIGOr snes er eet see. | eee 
4050 11:47 a.m, 40, 32 22.4 JIT 21.2 75 ONGO) eet ea eee 
4051 11:59 a.m. 40, 3222.4 17 21.2 60 9.87 2710 2576 2601 
4052 12:01 p.m. 40, 32 22:4 117 21.2 O 14.6 2695 2562 2495 
4053 12:05 p.m. 40, 32224 Diy 2102 60 9.81 2714 2580 2606 
4054 12:45 p.m. 40, 32 224 117 21.2 50 10.10 2709 2575 2595 
4055 12:47 p.m. 40, 32 22.4 117 21.2 O 14.6 2711 2577 2511 
4056 = 12:52 p.m. 40, From 12:47 p.m. to 50 10.02 2713 2579 2601 
4057 1:03 p.m. 40, 1:45 p.m. the boat A OMG OMS). Wee ta) (ae eee 
4058 1:05 p.m. 40, drifted from the BQO Srl ORse Pamir Mertens, Ser ger 
4059 1:05 p.m. 40, above position 30 10.78 2702 2569 2576 
4060 1:09 p.m. 40, to the following 25° 11.41 2701 2568 2565 
4061 1:09 p.m. 40, position 295 11.21 2702 2569 2569 
4062 1:13 p.m. 40, 20 12.12 2699 2566 2549 
4063 1:13 p.m. 40, 20 12.22 2698 2565 2546 
4064 1:19 p.m. 40, 13 13.23 2698 2565 2526 
4065 1:19 p.m. 40; 13 13.23 2699 2566 2527 
4066 1:24 p.m. 40; 15 13.03 2697 2564 2529 
4067 1:24 p.m. 40; 15 12.93 2700 2567 2533 
4068 1:28 p.m. 40, 12 13.54 2699 2566 2521 
4069 1:28 p.m. 40; 12 13.54 2699 2566 2521 
4070 1:32 p.m. 40, 10 13.59 2699 2566 2520 
4071 1:32 p.m. 40, 10 13.59 2698 2565 2519 
4072 1:35 p.m. 40; 7 13.74 2699 2566 2517 
4073 1:35 p.m. 40; 7 13.74 2700 2567 2518 
4074 1:38 p.m. 40, 5 14.04 2700 2567 2512 
4075 1:38 p.m 40, 5 13.17 2698 2565 2508 
4076 1:45 p.m. 40, 32° 22'6 117° 2010 O 14.4 2698 2565 2502 
April 17, 1913 
4077 5:54 a.m, 40, 32 22.4 17 21.2 OP WE TOO) Sand SOS meee |g ctanck 
4078 5:57 a.m 40, 0 14.2 2701 2568 2510 33.61 
4079 6:05 a.m. 40, 5 14.17 2699 2566 2509 33.59 


224 


Water 
sample 


number 


4080 
4081 
4082 
4083 
4084 
4085 
4086 
4087 
4088 
4089 
4090 
4091 
4092 
4093 
4094 
4095 
4096 
4097 
4098 
4099 
4100 
4101 
4102 
4103 
4104 
4105 
4106 
4107 
4108 
4109 
4110 
4111 
4112 
4113 
4114 
4115 
4116 
4117 
4118 
4119 
4120 
4121 
4122 
4123 
4124 
4125 
4126 
4127 
4128 
4129 


4130 
4131 
4132 
4133 
4134 
4135 
4136 
4137 
4138 


ee 
HBR ODOT DH DODO MW WW DAWA AAWAMWIAAABAAWAD 


Sy anyean ayes 
SAINI OOD OHH HHH et tp bot tt 


:05 a.m. 
:10 a.m. 
:16 a.m. 
:22 a.m. 
:28 a.m. 
:33 a.m. 
re 2.0. 
:40 a.m. 
:52 a.m, 
[15/2 
:15 a.m. 
:23 a.m. 
:25 a.m. 
:46 a.m. 
757 a.m. 
:17 a.m. 
:23 a.m. 
:28 a.m. 
734 a.m. 
738 a.m. 
:15 a.m. 
:20 a.m. 
:26 a.m. 
:35 a.m. 
740 a.m. 
:00 a.m. 
7:25 a.m. 
:27 a.m. 
743 a.m. 
715 a.m. 
:16 a.m. 
702 p.m. 
2:05 p.m. 
2:43 p.m. 
248 p.m. 
:50 p.m. 
753 p.m. 
202 p.m. 
:08 p.m. 
:12 p.m. 
216 p.m. 
:20 p.m. 
:30 p.m. 
:34 p.m. 
738 p.m. 
741 p.m. 
245 p.m. 
:48 p.m. 
250 p.m. 
752 p.m. 


718 a.m. 
:21 a.m. 
756 a.m. 
:04 a.m. 
:05 a.m. 
CUah ee ane 
:16 a.m. 
:21 a.m. 
:26 a.m. 
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Section 


40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 


40,. 


40; 
40, 
40. 
40; 
40; 
40; 
40; 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40; 
40; 
40; 
40; 
40, 
40, 
40; 
40; 
40, 
40, 
40, 
40; 
40; 
40, 
40, 
40; 
40; 
40; 
40, 


39, 
39; 
39, 
39, 
39, 
39, 
39, 
39, 
39, 


TABLE 1.—OcEAN Data—(Continued) 


Position 
North West 
latitude longitude 


April 17, 1913 
From 5:48 a.m. to 
8:50 a.m. the boat 
drifted from the 
above position 
to the following 
position 


32° 22/6 


» shy Gee 


32 22.4 117 21.2 
32 22.4 WW7 20.2 
32 22.4 W7 21.2 
32 22.4 VW7 21.2 
32 22.4 117 21.2 
32 22.4 W7 21.2 
32 22.4 17 20.2 
32 22.4 W17 21.2 
32 22.4 117 21.2 
32 22.4 U7 20.2 
32 22.4 117 21-2 
32) 23:0 117 18.0 
32 23.5 117 ‘18.0 
32 23.5 117 18.0 
32 23.5 117 18.0 
32 23.5 117 ‘18.0 
32 23.5 117 ‘18.0 
32) 23.5 117 ‘18.0 
32 23.5 117 18.0 
32) 23.5 117 ‘18.0 
32 23.5 117 18.0 
32 23.5 117 18.0 
32 23.5 117 18.0 
32 23.5 117 18.0 
32 23.5 117 18.0 
32 23.5 117 18.0 
32 23.5 117 18.0 
32 23.5 117 ‘18.0 
32 23.5 117 18.0 
32 23.5 117 18.0 
April 18, 1913 
32 37.4 117 14.4 
32 37.4 117 ‘14.4 
32 36.2 117 17.0 
32) 36.2 TO) 
32 36.2 aaly¢ ale/dy) 
32 36.2 abilyé argo) 
32 36.2 LA Lee 
32 36.2 lye alee) 
32 36.2 ale ayo) 


Depth 


in 


Temper- 
_ ature 
in centi- 


meters grade 


14.25 
14.12 
14.15 


a HH 
UP OA™*DWH OOOO 
.o 


10.78 


Specific gravity 


0° 


4°0 


2698 
2695 
2696 
2696 


2699 


2729 


17°5 
Ss 


1725 


2565 
2562 
2563 
2563 


2626 
2642 
2649 
2491 


[Vou. 15 


Salinity 
S °/o0 


33.58 
33.54 
33.55 
33.55 


1916] 


Water 
sample 
number 


4139 
4140 
4141 
4142 
4143 
4144 
4145 
4146 
4147 
4148 
4149 
4150 
4151 
4152 
4153 
4154 
4155 
4156 
4157 
4158 
4159 
41.60 
4161 
4162 
4163 
4164 
4165 
4166 
4167 
4168 
4169 
4170 
4171 
4172 
4173 
4174 
4175 
4176 
4177 
4178 
4179 


4180 
4181 
4182 
4183 
4184 
4185 
4186 
4187 
4188 
4189 
4190 
4191 
4192 
4193 
4194 
4195 
4196 
4197 
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:54 a.m. 
759 a.m. 
703 a.m. 
:08 a.m. 


hs 
ie 
ia 
ke 
he 
Ge 
7:5 
8:2 
8:2 
8:2 
8: 
8: 
8:43 a.m 
8:4 
8 
8 
9 
9 
9: 
9: 
9: 
9: 
9: 
oF 


10:54 a.m. 
10:58 a.m. 
11:03 a.m, 
11:07 a.m. 
11:10 a.m. 
11:13 a.m. 
11:16 a.m. 
11:20 a.m. 
11:43 a.m. 


6:22 p.m. 
740 p.m. 
:00 p.m. 
:20 p.m. 
740 p.m. 
:00 p.m. 
:20 p.m. 
740 p.m. 
:00 p.m. 
:20 p.m. 
9:40 p.m. 
10: 00 p.m. 
10:20 p.m. 
10:40 p.m. 
11:00 p.m. 
11:20 p.m. 
11:40 p.m. 
11:59 p.m. 


memonpMmMMmMm~AAI-10 


Section 


39, 
39, 
39, 
39, 
39, 
39, 
39, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
41, 


(39) 


(395) 


40, 
40, 
40, 


Position 
North West 
latitude longitude 
April 18, et 
32 36.2 117 ‘17.0 
32 36.2 117 17.0 
By eiaey valaly¢ aly) 
32 36.2 117 17.0 
32 36.2 alyf ale) 
32 36.2 LT v7.0) 
32 36.2 117 17.0 
32 34.9 117 18.0 
32 34.9 117 18.0 
32 34.9 117 18.0 
32 34.9 117 18.0 
32 34.9 117 18.0 
32 34.9 117 18.0 
32 34.9 117 18.0 
32 34.9 117 .18.0 
32 34.9 117 18.0 
32 34.9 117 18.0 
32 34.9 117 18.0 
32 34.9 117 18.0 
32 34.9 117 18.0 
32 34.9 117 18.0 
32 34.9 117 18.0 
32 34.9 117 18.0 
82 36.0 117 21.5 
32 36.0 117 21.5 
32 36.0 117 21.5 
32) 36.0 117 21.5 
32) 30.0 W7 21.5 
32 36.0 ey, 2Ie5 
S2P S00) ie 2d 
32 36.0 117 2015 
32 36.0 aa bye Stilts) 
32 36.0 117 «20.5 
32 36.0 117 «21.5 
32 36.0 ieee) 
32 36.0 117 21.5 
32 36.0 17 21.5 
32 36.0 117 21.5 
32 36.0 17 21.5 
32 36.0 117 21.5 
32 35.5 TL (23:0: 
August 5, 1913 
32, 38:1 117 ‘(15.4 
32 39.7 117 16.9 
32 41.4 117 18.5 
32 43.1 117 20.0 
32 44.8 117 21.6 
32 46.5 117 23.2 
32 48.2 117 24.9 
32 49.9 117 26.4 
32 51.6 117 28.0 
32 53.4 117 29.6 
32) 55.0 phen Ey 
32 56.8 117 32.7 
BY) ystsy ~ alaly/ (ees) 
383) (al alle? SY) 
sy it) ally, Bh/33) 
Bi GH ably? Beal 
eB) By} 117 + 40.7 
dou Ole Mi 4253 


Depth 


in 


meters 


Hoo 
ei 


ocoooooocococococoocoocoeoo 


TABLE 1.—OcEAN Data—(Continued) 


Temper- 


ature 


in centi- 


grade 


ial 
ite 
ial, 
bls 
12. 
12). 
1B}, 

9.8 
118%, 

9. 
10. 
10. 
LOE 
11.5 
iP. 
12. 
11635 
118}. 


SHANWUEWWASDSHDUNARDFLOS 


23 
43 
94 
89 
74 
95 
0 

52 
25 
94 


Or 


oO oO 


ol 


Specific gravity 


(i 


2721 
2721 
2707 
2707 
2702 
2699 
2694 
2692 
2693 
2694 
2695 
2696 
2697 
2693 
2697 


2702 
2703 
2707 
2697 
2696 
2704 
2702 
2704 
2705 
awe 

2705 
2704 
2708 
2701 
2703 
2702 
2703 
2704 


17°5 
Ss 


2565 
2561 
2559 
2560 
2561 
2562 
2562 
2564 
2560 
2564 


2568 
2569 
257. 

2564 
2562 
2571 
2568 
2571 
2572 
2571 
2572 
2571 
2574 
2567 
2569 
2568 
2569 
2571 


2367 
2352 
2351 
2361 
2350 
2347 
2349 
2356 
2368 
2366 
2376 
2385 
2393 
2383 
2398 
2400 


225 


Salinity 
S °/o0 


33.69 
33.69 
33.68 
33.70 
33.68 
33.69 
33.67 
33.95 
33.70 
33.83 
33.83 
33.75 
33.73 
33.74 
33.70 
33.70 
33.69 
33.68 


226 


Water 
sample 
number 


4198 
4199 
4200 
4201 
4202 
4203 
4204 
4205 
4206 
4207 
4208 
4209 
4210 
4211 
4212 
4213 
4214 
4215 
4216 
4217 
4218 
4219 
4220 
4221 
4222 
4223 
4224 
4225 
4226 
4227 
4228 
4229 
4230 
4231 
4232 
4233 
4234 
4235 
4236 
4237 
4238 
4239 
4240 
4241 


4242 
4243 
4244 
4245 
4246 
4247 
4248 
4249 
4250 
4251 
4252 
4253 
4254 
4255 
4256 
4257 


Se 


MAMADWAWARBDAGVUUIE SW WWI Dee pb 


Rae 


D2 Sd Sd DD Sa SD ST OT TT ST TT ST 


:52 a.m. 
705 a.m. 
:20 a.m. 
725 a.m. 
730 a.m. 
735 a.m. 
:42 a.m. 
745 a.m. 
50 a.m. 
55 a.m, 
:02 a.m. 
:10 a.m. 
:22 a.m. 
:28 a.m. 
735 a.m. 
745 a.m. 


7:20 a.m. 
:40 a.m. 
:00 a.m. 
:20 a.m. 
740 a.m. 
05 a.m. 
:20 a.m. 
40 a.m. 
:00 a.m. 
:20 a.m. 
:40 a.m. 
:00 a.m, 
:20/a.m. 
:40 a.m. 
:00 a.m. 
:20 a.m. 
:40 a.m. 
:00 a.m. 
:20 a.m. 
730 a.m. 
740 a.m. 
45 a.m, 
705 a.m. 
21 a.m. 
735 a.m. 
205 a.m. 
718 a.m. 
:30 a.m. 
743 a.m. 
:56 a.m. 
205 a.m. 
740 a.m. 
:00 a.m. 
724 a.m. 
:36 a.m, 
755 a.m, 
:25 p.m. 
740 p.m. 
:00 p.m. 
:20 p.m. 
:40 p.m. 
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454, 
4545 
4545 
46,; 
46,; 
46,; 
4716 
4716 
47,; 


TaBLE 1.—OcEAN Datra—(Continued) 


Position Temper- 
Depth ature 

North West in in centi- 
latitude longitude meters grade 


August 6, 1913 


330 1887 117 43.8 0 20.35 
33 10.4 W117 45.5 0 20.45 
ais) HPA 117 47.0 0 20.3 
33 13.8 117 48.6 0 20.35 
33 15.5 117 50.2 0 20.25 
33) 172 117 51.8 0 19.45 
33 18.9 117 53.4 0 19.75 
33 20:6 117 (55.0 0 18.65 
33° 22.7 117 57.0 0 18.5 
33 24.0 117 58.2 0 18.25 
Be) rayte 117 59.7 0 17.8 
33 27.4 118 1.3 0 17.8 
33 29.1 118 2.9 0 17.8 
33 30.8 118 4.5 0 17.8 
33 32.5 118 6.1 0 17.65 
33 34.1 TIES 7faze 0 17.15 
33 35.8 TTS) youl 0 16.55 
ak Bijal 118 10.0 0 17.4 
33 38.9 118 11.2 0 16.95 
33 40.6 118 12.4 0 ae 
33 42.4 118 13.6 0 16.2 
33 44.2 118 14.8 0 17.4 
33 43.7 118 15.3 0 16.8 
33 43.3 118 15.6 0 16.5 
33 42.2 118 15.4 0 15.3 
oo, A 118 17.4 0 16.2 
33 42.5 118 19.7 0 15.8 
33 43.3 118 22.4 0 15.6 
33 44.0 118 25.0 0 14.5 
33 45.2 118 26.0 0 15.0 
33 46.5 118 26.7 0 1832 
33 47.8 118 25.0 0 19.0 
33 49.6 118 23.8 0 20.0 
33 49.8 118 24.0 0 19.9 
33 52.5 118 25.0 0 20.1 
33 56.0 118 27.0 0 19.8 
33 59.0 118 28.8 0 19.9 
34 (0.4 118 30.0 0 19.7 
34 1.1 118 32.5 0 19.4 
3 1.0 118 36.4 0 20n5 
34 09 118 38.5 0 19.8 
34 «(0.9 118 41.1 0 19.6 
34 «(0.8 118 43.8 0 19.5 
34 «(0.8 118 46.4 0 19.1 
August 7, 1913 
34 «60.8 118 46.4 0 18.2 
33 59.4 118 48.4 0 18.4 
34 0.4 118 49.1 0 16.2 
34 0.8 118 50.0 0) e620 
34 1.3 118 51.0 0 16.6 
34 «61.6 118 52.0 0 16.95 
34 1.8 118 53.2 OF ass 
34 2.0 118 53.7 0 15.6 
34 2.0 118 54.2 0 eet 
34 2.1 118 55.7 0 15.4 
34 2.1 118 56.2 0 14.8 
34 2.3 118 56.5 0 15.0 
34 2.5 118 57.5 0 15.2 
34 2.8 118 57.8 ()alayet5) 
34 3.6 118 59.9 0 15.95 
34 4.1 119 1.5 0 15.9 


Specific gravity 

0° aby ees tis 
§ Ss 
4°0 17°25 4°0 
2702 2568 2364 
2706 2572 2364 
2702 2568 2365 
2710 2576 2372 
2708 2574 2372 
2701 2567 2387 
2699 2565 2377 
2694 2561 2400 
2700 2566 2410 
2696 2562 2412 
2700 2566 2427 
2697 2564 2424 
2694 2561 2421 
2699 2565 2426 
2697 2564 2428 
2697 2564 2440 
2692 2559 2448 
2698 2565 2434 
2698 2565 2445 
2695 2562 2493 
2690 2557 2454 
2693 2560 2429 
2693 2560 2443 
2690 2557 2447 
2694 2561 2479 
2694 2561 2458 
2693 2560 2467 
2696 2562 2475 
2692 2559 2494 
2697 2564 2489 
2703 2569 2420 
2701 2567 2398 
2701 2567 2372 
2701 2567 2375 
2702 2568 2370 
2704 2571 2380 
2697 2564 2371 
2698 2565 2377 
2701 2567 2388 
2702 2568 2359 
2702 2568 2378 
2701 2567 2382 
2711 2577 2395 
2707 2573 2402 
2701 2567 2418 
2703 2569 2415 
2702 2568 2466 


[ Vou. 15 


Salinity 
S °/o0 


33.62 
33.68 
33.62 
33.73 
33.70 
33.61 
33.58 
33.53 
33.60 
33.55 
33.60 
33.57 
33.53 
33.58 
33.57 
33.57 
33.50 
33.58 
33.58 
33.54 
33.48 
33.51 
33.51 
33.48 
33.53 
33.53 
33.51 
33.55 
33.50 
33.57 
33.64 
33.61 
33.61 
33.61 
33.62 
33.66 
33.57 
33.58 
33.61 
33.62 
33.62 
33.61 
33.74 
33.69 
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TABLE 1.—OcEAN Data—(Continuwed) 
Specific gravity 


Position Temper- 

Water Time =O Depth ature 0° L725 G2 

sample of North West in ineenti- § Sy) Salinity 

number day Section latitude longitude meters grade 4°20 725 4°0 S 9/00 

August 7, 1913 

4258 6:50 a.m d 4.5 119 2.4 0 15.15 2692 2559 33.50 
4259 6:52 a.m 34 46 119 3.0 0 14.3 2697 2564 33.57 
4260 6:57 a.m 34 48 119 3.8 0 14.5 33.58 
4261 7:01 a.m 34. 4.9 119 +43 0 14.4 33.58 
4262 7:05 a.m 34 «45.1 119 «4.9 0 14.2 33.62 
4263 7:10 a.m 34> (5:2) 10!9) 5:6 0 14.0 33.62 
4264 7:12 a.m. 34 5.2 119 5.8 0 WAS IO | -eeveBess. Restsecet, etieeay eee 
4265 7:15 a.m, 34 (45.2 119 6.2 0 13.85 25 33.66 
4266 7:18 a.m. 34 5.3 119 6.6 0 13.8 2700 2566 2517 33.60 
4267 7:21 a.m. 34 «65.3 GO aed 0 TAS BIS (cea) eal peers See 
4268 7:26 a.m. py Gye alale) ey/ars 0 14.9 33.58 
4269 7:28 a.m. 34 54 119 8.0 0 14.7 33.59 
4270 7:40 a.m, 34° 5.3 19 6:7 10 12.72 33.44 
4271 7:45 a.m. 34. 5.38 LUO Get 7 13.02 33.46 
4272 7:47 a.m. 34 5.3 9) 627) 5 13.32 2 33.51 
4273 7:48 a.m. 34. 5.3 9) 16.7 0 13.9 2700 2566 2515 33.60 
4274 8:06 a.m. 34 5.2 119 7.6 12 12.43 2690 

4275 8:08 a.m. 34 5.2 19!) 7E6 10 12.48 2688 
4276 8:11 a.m. os 34 «5.2 TOF 76 7 12.64 2691 
4277 8:12 a.m. (62.; 34 5.2 119 7.6 5) 13.04 2692 
4278 8:12 a.m. (62.; 34 5.2 alalteyy 7G) 0 13.55 2699 
4279 8:21 a.m. (62,, 34 4.7 18" “857, 0 14.9 

4280 8:29am. (62.;) Soe eal Oe 89'S 0 16.3 

4281 8:37 a.m. (62.,; 24 «3.5 119) 11-0 0 16.55 

4282 8:47 a.m, (62.5) 34° 3.5 119 11.0 150 9.01 

4283 8:55 a.m. (62.5 34 3.5 119 11.0 125 9.21 

4284 9:02 a.m. (6255) 34 3.5 allt), nlalo} 100 9.44 
4285 9:07 a.m. (62.5) 34 3.5 Oleh 0) 75 10.16 

4286 9:12 a.m. (62.5) 34, -3:5) 19) 1:0) 60 10.46 

4287 9:16 a.m. (62..) 34 3:5 2119 11.0 50 11.22 

4288 9:20 a.m. (62.;) 34 3:5 179) 11.0 40 11.92 2688 

4289 9:25 a.m. (62.5 34 «3.5 119 11.0 30 13.38 2692 $ 

4290 9:28 a.m. (62.;) 34 3.5 119 11.0 25 13.93 2694 2561 3 
429] 9:32 a.m. (62.;) 34 3.5 119 11.0 20 14.46 2696 2562 2499 33.55 
4292 9: (62..) 34.0 3.5 119 11.0 mT 14.64 2697 2564 2496 33.57 
4293 9 (62.;) Bayt eysy alate) sala) 15 15.07 2694 2561 2485 33.53 
4294 9:42 a.m, (62..) Bh oh) 7 alike) alata) 12 15.43 2697 2564 2479 33.57 
4295 9:44 a.m. (62.,) 34 3.5 119 11.0 10 15.58 2697 2564 2476 33.57 
4296 9:47 a.m. (62.;) 34 3:5 219 210 7 16.34 2699 2565 2460 33.58 
4297 9:49 a.m. (62,;) 34 3.5 «119 11.0 5 16.39 2698 2565 2458 33.58 
4298 9:50 a.m. (62.;) Bich. ety alae) shat) 0 16.6 2700 2566 2455 33.60 
42.99 9:58 a.m. (620, ) 349 e320 19 12-4: 0 16.75 2701 2567 2453 33:61 
4300 10:05 a.m. 63.5 34 2:8 = 119) 13.0 0 16.9 2702 2568 2450 33.62 
4301 10:15 a.m. 63.5 From 10:05 to 11:47 300 8.10 2752 2616 2668 34.25 
4302 10:34a.m. 63... a.m. the boat 200 8.67 2741 2605 2650 34.11 
4303 10:43 a.m. GBEs drifted from the 150 8.82 2735 2600 2642 34.04 
4304 10:48 a.m. 63.; above position 125 9.11 2726 2591 2628 33.93 
4305 10:54 a.m. 63., to the following 100 9.41 2720 2586 2617 33.86 
4306 11:00 a.m. 63... position 75 10.11 2701 2567 2587 33.61 
4307 11:05 a.m, 6325 60 10.42 2700 2566 2581 33.60 
4308 11:10 a.m. 63... 50 10.62 2694 2561 -2572 33.53 
4309 11:13 a.m. 63., 40 10.97 2693 2560 2564 33.51 
4310 11:16 a.m. 63.5 30 11.72 2694 2561 2554 33.53 
4311 11:20 a.m. 63.5 25 12.10 2694 2561 2544 33.53 
4312 11:24 a.m. (62.5.5) 20 13.25 2694 2561 2522 33.53 
4313 11:27 a.m. (62.,) 17 13.63 2694 2561 2514 33.53 
4314 11:32 a.m. 62., 15 13.68 2693 2560 2512 £33.51 
4315 11:36 a.m. 622, 12 14.47 2702 2568 2505 33.62 
4316 11:37 a.m. 62., 0 16.9 2704 2571 2452 33.66 


4317 11:40a.m. 622, 10 14.93 


Water 
sample 
number 


4318 
4319 
4320 
4321 
4322 
4323 
4324 
4325 
4326 
4327 
4328 
4329 
4330 
4331 
4332 
4333 
4334 
4335 
4336 
4337 
4338 
4339 
4340 
4341 
4342 
4343 
4344 
4345 
4346 
4347 


4348 
4349 
4350 
4351 
4352 
4353 
4354 
4355 
4356 
4357 
4358 
4359 
4360 
4361 
4362 
4363 
4364 
4365 
4366 
4367 
4368 
4369 
4370 
4371 
4372 
4373 
4374 
4375 
4376 
4377 


SOOOOOD ND DDAAWARBAIRAAAAIRAQMAMRABWAMAOUNUN FPN NNNNNNNNNNHHH Yep 


755 a.m. 
:03 p.m. 
:11 p.m. 
:19 p.m. 
:27 p.m. 
735 p.m. 
743 p.m. 
715 p.m. 
:17 p.m. 
:28 p.m. 
:38 p.m. 
742 p.m. 
:48 p.m. 
:54 p.m. 
:58 p.m. 
:02 p.m. 
:06 p.m. 
10 p.m. 
213 p.m. 
:16 p.m. 
:21 p.m. 
23 p.m. 
26 p.m. 
29 p.m. 
31 p.m. 
732 p.m. 


= 


:05 p.m. 
:30 p.m. 


245 a.m. 
:46 a.m. 
:50 a.m. 
:02 a.m. 
:07 a.m. 
212 a.m. 
:16 a.m, 
:20 a.m. 
:24 a.m. 
:27 a.m. 
:31 a.m. 
735 a.m. 
:38 a.m. 
41 a.m. 
744 a.m, 
745 a.m. 
:00 a.m, 
715 a.m. 
:30 a.m, 
745 a.m. 
:00 a.m, 
:15 a.m. 
:30 a.m. 
245 a.m. 
:00 a.m. 
215 a.m. 
:30 a.m. 
750 a.m. 
:52 a.m. 
:58 a.m. 
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TABLE 1.—OcEAN Data—(Continued) 


Position Temper- 
Depth ature 

North West in in centi- 
latitude longitude meters grade 


August 7, 1913 


lols 
By aldsy — alalteh al(o¥s} by G83 
34 14 119 11.7 ODL 
34 4 119) 113822 @) yf 
349 13 WS ary OF 70 
By 6 aly aaliyah) OF alias: 
By Tale ala ie)e aby 0 17.45 
ayh  aleik alls), ali) (alfa) 
34 1.0 119 20.3 (Oy allr/s) 
33 58.4 119 19.5 OP aio: 
33 58.4 119 19.5 300 8.05 
33 58.4 119 19.5 200 8.26 
Boy besees alls ale)i5) TIO) 8.66 
33 58.4 119 19.5 100 9.50 
33 58.4 119 19.5 75 810.01 
33 58.4 119 19.5 60 10.41 
33 58.4 119 19.5 50 =©11.09 
33 58.4 119 19.5 40 11.90 
33 58.4 119 19.5 30 = 12.66 
33, 08:4 119) 19:5 25 14.23 
33 58.4 119 19.5 20 16.14 
33. 58.4 119 19.5 17 ~=16.41 
33 58.4 119 19.5 15 16.44 
33 58.4 119 19.5 12 16.44 
33 58.4 119 19.5 10 «16.44 
33 58.4 119 19.5 7 16.49 
33 58.4 119 19.5 5 16.54 
33 58.4 119 19.5 OF i7255: 
DOMED DEON LOMO. 0 0 17.4 
33) 55:5 119) 29:0 Oe: 
August 8, 1913 
Bo) Doi TON 299 ) alefaul 
From 5:45 to 6:45 300 7.70 
a.m. the boat 150 8.80 
drifted from the 100 9.37 
above position 75 9.98 
to the following 60 10.59 
position 50 $11.21 
40 12.41 
30 14.84 
25 15.57 
20 §=16.19 
7 Sal G sot: 
iby a2! 
10 16.96 
By lye KOE 
Bom Dot 9252920 (af) 
33 54.1 119 281 ) allr/5533 
Sa peo) | Loreal: (i) lfss83 
33 50.8 119 26.0 Os 
33 49.1 119 24.9 0 18.4 
33° 47.4 119 23.9 0 alte h 
33 45.7 119 22.8 0 16.4 
33 44.0 119 21.7 (Gta 
33 42.3 119 20.6 Oe aiTe2 
38 40.6 119 19.6 O26 
33 38.9 119 18.5 (I) alee 
BB) Byes aie) aliya2! OF aaiS 
33.350)" TOGO 100 8.86 
33 35.0 119 16.0 O76 
33) 3510) 9620 15 9.31 


Specific gravity 


0° 17°5 t? 


2704 
2704 
2703 2569 
2704 2571 
2703 2569 2430 
2708 2 
2703 2569 2447 


2705 2572 


[ Vou. 15 


Salinity 
S °/o9 


33.66 
33.67 
33.64 
33.69 


1916] 


Water 
sample 
number 


4378 
4379 
4380 
4381 
4382 
4383 
4384 
4385 
4386 
4387 
4388 
4389 
4390 
4391 
4392 
4393 
4394 
4395 
4396 
4397 
4398 
4399 
4400 
4401 
4402 
4403 
4404 
4405 
4406 
4407 
4408 
4409 
4410 
4411 
4412 
4413 
4414 
4415 
4416 
4417 
4418 
4419 
4420 
4421 
4422 
4423 
4424 


4425 
4426 
4427 
4428 
4429 
4430 
4431 
4432 
4433 
4434 
4435 
4436 
4437 


10 


10: 
10: 
10: 
10: 
10: 
10: 


10 


10: 


10 


10: 


11 


Hits 


ial 
11 


12 


12: 
12: 


12 


AKDOUNNUNNINNTNTI APP WWWWNHNDNNNNNNNNNNNNOHHHHE YY 
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:02 a.m. 
10:06 a.m. 
10 a.m. 
15 a.m. 
18 a.m. 
22 a.m. 
25 a.m. 
28 a.m, 
732 a.m. 
35 a.m. 
:37 a.m 
38 a.m. 
200 a.m. 
15 a.m, 
730 a.m. 
745 a.m. 
:01 p.m. 
15 p.m. 
30 p.m. 
745 p.m. 
200 p.m. 
215 p.m. 
730 p.m. 
733 p.m. 
246 p.m. 
:55 p.m. 
:00 p.m. 
:01 p.m 
203 p.m. 
:07 p.m. 
:11 p.m 
215 p.m. 
:18 p.m. 
722 p.m. 
:26 p.m. 
:29 p.m. 
32 p.m. 
735 p.m. 
:38 p.m. 
744 p.m. 
200 p.m. 
:14 p.m. 
730 p.m. 
:50 p.m. 
:20 p.m. 
735 p.m. 
:00 p.m. 


716 a.m. 
125 a.m. 
:27 a.m. 
:28 a.m. 
730 a.m. 
:32 a.m. 
7:44 a.m. 
749 a.m, 
750 a.m. 
755 a.m. 
:12 a.m. 
:15 a.m. 
:20 a.m. 


TABLE 1.—OcEAN Data—(Continued) 


Position 
North West 
latitude longitude 
August 8, 1913 
3a 30.0 119 16.0 
33 35.0 119 16.0 
3a) 35.0 119 16.0 
33 35.0 119 16.0 
33 35.0 119 16.0 
33 35.0 119 16.0 
BE Bb}! 119 16.0 
33 35.0 119 16.0 
33 35.0 119 16.0 
33 35.0 119 16.0 
33 35.0 119 16.0 
33 35.0 119 16.0 
a) G14 119 15.8 
33 36.8 119 14.0 
33 38.5 119 12.2 
33 40.1 119 10.5 
apy we aley/ 119 at 
33 43.4 119 6.9 
33 45.0 119 5.2 
33 46.6 119 ~3.4 
33 48.2 1119) EG 
33 49.8 118 59.8 
Soro TS OM 
33 52.0 118 57.5 
From 1:33 to 2:4 


33 
33 
33 
33 
33 
33 
34 
34 


33 
54 
34 
34 
34 
34 
33 
33 
33 
33 
33 
33 
33 


p-m. the boat 
drifted from the 
above position 
to the following 


position 

° 50/0 118° 55!0 
51.0 118 53.4 
py, alalfs} Gals) 
54.4 118 49.6 
56.5 118 47.0 
59.4 118 46.6 
0.8 118 46.4 
0.8 118 46.4 

August 9, 1913 
59.5 118 52.0 
0.0 118 52.8 
0.0 118 52.8 
0.0 118 52.8 
0.0 118 52.8 
0.0 118 52.8 
59.0 118 49.5 
59.0 118 49.5 
59.0 118 49.5 
59.0 118 49.5 
59.0 118 49.5 
59.0 118 49.5 
59.0 118 49.5 


Depth 


in 


60 
50 
40 
30 
25 
20 
17 
15 
10 

5 


w 
o 
So 


oooocoococdecoeos 


Temper- 


_ ature 
in centi- 
meters grade 


Oo 


Specific gravity 


0° 


17°5 


17°5 


2568 


2498 
2431 
2437 
2497 
2411 
2402 
2395 
2394 
2674 
2589 
2573 
2555 
2392 


2394 
2389 
2619 
2386 
2378 
2385 
2412 
2446 
2441 
2494 


Salinity 
S °/o0 


230 


Water 
sample 


number 


4438 
4439 
4440 
4441 
4442 
4443 
4444 
4445 
4446 
4447 
4448 
4449 
4450 
4451 
4452 
4453 
4454 
4455 
4456 
4457 
4458 
4459 
4460 
4461 
4462 
4463 
4464 
4465 
4466 
4467 
4468 
4469 
4470 
4471 
4472 
4473 
4474 
4475 
4476 
4477 
4478 
4479 
4480 
4481 
4482 
4483 
4484 
4485 
4486 
4487 
4488 
4489 
4490 
449] 
4492 
4493 
4494 
4495 
4496 
4497 
4498 


77a 
SSESSSHSOHSOOOOOOOOOCONDNDNHDDDHDDHWHDHWDWDOAVANANAANNARABDRARDAASA 


its 
10: 


et 
Oo 


10: 


| 
a) 


ao 
bo po 


12: 


a 
te 


725 a.m. 
730 a.m. 
733 a.m. 
736 a.m. 
739 a.m. 
:43 a.m. 
:46 a.m. 
748 a.m. 
750 a.m, 
710 a,m. 
113/a.m. 
:22 a.m. 
733 a.m. 
735 a.m. 
740 a.m. 
:46 a.m. 
:50 a.m. 
55 a.m. 
:00 a.m, 
204 a.m. 
O7 a.m. 
10 a.m. 
13 a.m. 
:16 a.m, 
:20 a.m, 
723 a.m. 
:26 a.m. 
7:29 a.m. 
750 a.m. 
754 a.m. 
:03 a.m. 
:11 a.m. 
:17 a.m. 
:25 a.m. 
232 a.m. 
734 a.m. 
737 a.m. 
:42 a.m, 
:46 a.m. 
750 a.m. 
754 a.m. 
:57 a.m. 
:01 a.m, 
:04 a.m, 
:07 a.m. 
:10 a.m. 
12,a.m. 
15 a.m. 
:30 a.m. 
45 a.m. 
:00 a.m. 
:15 a.m. 
730 a.m. 
745 a.m. 
:01 p.m. 
:15 p.m. 
30 p.m. 
745 p.m. 
:02 p.m. 
715 p.m. 
730 p.m. 
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Section 


(5825) 
(58n4) 
(584) 
(5825) 
(5824) 
(5824) 
(5824) 
(5824) 
(5825) 
(580s) 
(5805) 


TABLE 1.—OcEAN Dara—(Continued) 


Position 
North West 
latitude longitude 
August 9, 1913 

3a 59, 118 49.5 
33 59.0 118 49.5 
33 59.0 118 49.5 
33 59.0 118 49.5 
33 59.0 118 49.5 
33 59.0 118 49.5 
33 59.0 118 49.5 
33 59.0 118 49.5 
33 59.0 118 49.5 
33 (57.7 118 51.0 
33 57.7 118 51.0 
Soon 118 51.0 
Bey ail 118 51.0 
BBY BYES 118 51.0 
33 Oe 118 51.0 
33 57.7 118 51.0 
Bah watatl 118 51.0 
33 O17 118 51.0 
SB Ola 118 51.0 
33° 57.7 118 51.0 
33 57.7 118 51.0 
3) GIT! 118 51.0 
Ba Det 118 51.0 
BomOen 118 51.0 
Se) Oar 118 51.0 
Biot ai ere 118 51.0 
33 (OT.7 118 51.0 
Boy ed, 118 51.0 
33 56.5 118 52.0 
33 56.5 118 52.0 
Bono 118 52.0 
383 56.5 118 52.0 
3a OGD 118 52.0 
33 56.5 118 52.0 
33 56.5 118 52.0 
33 56.5 118 52.0 
33 56.5 118 52.0 
33 56.5 118 52.0 
33 56.5 118 52.0 
33 56.5 118 52.0 
33 56.5 118 52.0 
33 56.5 118 52.0 
33 56.5 118 52.0 
Domo 118 52.0 
33 56.5 118 52.0 
33 56.5 118 52.0 
33: 56.5 118 52.0 
33 56.5 118 52.0 
30 00.6 118 50.0 
33 54.5 118 47.7 
33 53.4 118 45.3 
33 52.3 118 43.0 
33 51.2 118 40.7 
33 50.1 118 38.4 
33 49.0 118 36.0 
33 47.9 118) 335% 
33 46.8 118 31.4 
33 45.7 118 29.1 
33 44.5 118 26.4 
53 43.6 118 24.4 
33 44.0 118 22.9 


Depth 
in 
meters 
25 
20 
Ally 
15 
12 
10 


=" 
coooocooeoooocooocoonnonwn 


Temper- 


ature 


in centi- 


grade 


12.53 
12.88 
12.93 
13.23 
13.53 
14.19 
14.74 
14.94 
15.75 
8.46 
17.2 
8.91 
9.21 
17.2 
9.29 
9.72 
10.21 
10.66 
11.27 
12.37 
13.32 
14.01 
15.13 


H 
1 
PORMAMODAMWDOOAH 


Specific gravity 


(2 
Ss 


4°0 


2694 
2696 
2696 
2698 
2698 


1725 


1725 


[ Vou. 15 


Salinity 
Ss 9/00 


33.53 
33.55 
33.55 
33.58 
33.58 
33.55 
33.54 
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TABLE 1.—OcEAN Dara—(Continued) 
Specific gravity 


Position Temper- 
Water Time pa EF Depth ature 0° 725 t° 
sample of North West in ineenti- S Ss 3 —— Salinity 
number day Section latitude longitude meters grade 4°0 ally ff) 4°0 S °%/oo 
August 9, 1913 
4499 1:45 p.m. (522) 33 45.3 118 21.3 0 17.1 2689 2556 2433 
4500 2:00 p.m. (5221) 33 42.7 118 19.6 0 16.9 2690 2557 2438 
4501 2:33 p.m. D209 33 41.9 118 17.7 0 17.6 2694 2561 2426 
4502 2:43 p.m. Doo 33 41.9 118 15.6 0 17.45 2694 2561 2429 
4503 2:51 p.m. Slop 33 42.0 118 14.0 0 ites Oey 2691 2558 2436 
August 10, 1913 
4504 5:47 a.m. D1oo 33 42.0 118 14.0 0 16.6 2694 2561 2449 33.53 
4505 6:03 a.m. By Ey 33 41.9 alates aby(e7s 0 16.2 2692 2559 2456 
4506 6:15 a.m. (522, 33 42.7 118 19.5 0 16.3 2696 2562 2458 
4507 6:30 a.m. (52) 33 43.5 118 21.2 0 16.3 2694 2561 2456 
4508 6:45 a.m, (53a) 33 43.8 118 23.0 0 16.0 2694 2561 2463 
4509 6:53 a.m. (532) 33 43.8 118 24.6 0 16.2 2699 2565 2463 
4510 7:00 a.m. (53a) 33 45.0 118 25.0 0 15.9 2698 2565 2470 
4511 7:27 a.m. (532) 33 45.0 118 25.0 0 15.9 2697 2564 2469 
4512 7:30 a.m. (53.2) 33 45.0 118 25.0 15 12.90 2697 2564 2531 
4513 7:33 a.m. (5321) 33 45.0 118 25.0 12 13.41 2699 2565 2524 
4514 7:36 a.m. (531) 33 45. 118 25.0 10 13.73 2697 2564 2515 
4515 7:39 a.m. (5321) 33 45.0 118 25.0 tf 14.43 2696 2562 2499 
4516 7:42 a.m. (531) 33 45.0 118 25.0 b) 14.54 2697 2564 2498 
4517 7:45 a.m. (321) 33 45.0 118 25.0 0 15.8 2696 2562 2470 
4518 7:54 a.m, (532) 33 44.5 118 26.2 100 9.63 2715 2580 2609 
4519 7:55 a.m. (530) 33 44.5 118 26.2 0 16.7 2703 2569 2456 
4520 8:02 a.m. (53) 33 44.5 118 26.2 75 9.85 2706 2572- 2597 
4521 8:07 a.m. (53>,) 338 44.5 118 26.2 60 10.21 2700 2566 2585 
4522 8:11 a.m. (535) 33 44.5 118 26.2 50 10.58 2700 2566 2578 
4523 8:15 a.m. (538.,) 33 44.5 118 26.2 40 11.02 2694 2566 
4524 8:18 a.m. (53) 33° 44.5 118 26.2 30 12.01 2693 2545 
4525 8:22 a.m. 3s) 33 44.5 118 26.2 25 12.20 2691 2539 
4526 8:26 a.m. (532) 338 44.5 118 26.2 20 12.43 2692 2536 
4527 8:30 a.m. (53.2) 33 44.5 118 26.2 17 ae seals} 2692 2522 
4528 8:33 a.m. (532) 33 44.5 118 26.2 15 13.43 2692 2516 
4529 8:36 a.m. (335) 33 44.5 118 26.2 12 13.63 2692 2512 
4530 8:39 a.m. (532) 33 44.5 118 26.2 10 13.78 2684 2502 
4531 8:43 a.m. (532) 33 44.5 118 26.2 7 14.08 2681 2493 
4532 8:45am. (52,,) 33 445 118 26.2 5 14.94 2698 2491 
4533 8:46am. (53.,) 33 44.5 118 26.2 (0) al(GK3 2702 2568 2452 
4534 8:52 a.m. (53) 33 44.5 118 27.0 300 8.31 2755 2619 2668 
4535 9:03 a.m, (532) 33 44.5 118 27.0 100 9.62 2713 2579 2608 
4536 9:09 a.m. (58.,) 33 44.5 118 27.0 75 9291 2705 2572 2595 
4537 9:14 a.m. (5321) 33 44.5 118 27.0 60 10.51 2697 2564 2577 
4538 9:20 a.m. (5321) B33 44.5 118 27.0 50 10.84 2696 2562 2570 
4539 9:24 a.m. (S53) 33 44.5 118 27.0 40 Il By 2694 2561 2559 
4540 9:26 a.m. (53:3,) 33 44.5 118 27.0 0 16.4 2698 2565 2458 
4541 9:27 a.m. (53.,) 33 44.5 118 27.0 30 11.62 2693 2560 2553 
4542 9:32 a.m. (53,) 33° 44.5 118 27.0 25 12.04 2692 2559 2543 
4543 9:35 a.m. (53.1) 33 44.5 118 27.0 20 12.52 2696 2562 2538 
4544 9:38 a.m. (35) 33 44.5 118 27.0 17 12.93 2694 2561 2527 
4545 9:42 a.m. (5321) 33 44.5 118 27.0 15 13.63 2694 2561 2514 
4546 9:46 a.m. (5301) 33 44.5 118 27.0 12 13.74 2692 2559 2510 
4547 9:49 a.m. (35) 33 44.5 118 27.0 10 14.18 2694 2561 2503 
4548 9:52 a.m. (53h) 33 44.5 118 27.0 7 14.83 2699 2565 2494 
4549 9:54 a.m. (535) 33 44.5 118 27.0 5 15.39 2698 2565 2481 
4550 9:56 a.m. (533) 33 44.5 118 27.0 0 16.35 2700 2566 2461 
4551 10:15 a.m. Dosa 33 41.9 118 26.4 ORE SCGS ene eek ce tea 
4552 10:30 a.m. 5320 33 39.8 118 26.0 0 17.55 2697 2564 2430 
4553 10:45 a.m. 535 33 37.7 118 25.6 OM OC) ere ecces err | enrecen 
4554 =11:00 a.m. Bek 33 35.7 118 25.2 OS ee eee ee Pak 
4555 11:05 a.m. BEF 33 35.0 118 25.0 200 9.01 2740 2605 2643 34.10 
4556 11:13 a.m. 5319 ; 150 9.26 2723 2589 2623 33.89 
4557 = 11:18 a.m. 5319 125 9.36 2723 2589 2621 33.89 
4558 11:20 a.m. D319 0 TUE Skee iui cataracts ait eat Fe oan ie 


232 


Water 
sample 
number 


4559 
4560 
4561 
4562 
4563 
4564 
4565 
4566 
4567 
4568 
4569 
4570 
4571 
4572 
4573 
4574 


4575 
4576 
4577 
4578 
4579 
4580 
4581 
4582 
4583 
4584 
4585 
4586 
4587 
4588 
4589 
4590 
4591 
4592 
4593 
4594 
4595 
4596 
4597 
4598 


4599 


4600 
4601 
4602 
4603 
4604 
4605 
4606 
4607 


4608 


4609 
4610 
4611 
4612 
4613 
4614 
4615 


i 
So 


= 


AULRWWW CO 


VAIO DG ST OT OT eB > OO Co WH OD DD TOF ES Dt 


Ol He Go to WH bo tO 


746 a.m. 
750 a.m. 
:54 a.m. 
:58 a.m, 
202 p.m. 
205 p.m. 
:08 p.m. 
:12 p.m. 
2:14 p.m. 
216 p.m. 
2:18 p.m. 
719 p.m. 
2:45 p.m. 


720 a.m. 
:30 a.m. 
:40 a.m. 
:00 a.m. 
720 a.m. 
:40 a.m. 
:00 a.m. 
720 a.m. 
740 a.m. 
00 a.m. 
20 a.m. 
40 a.m. 
00 a.m. 
:20 a.m. 
740 a.m. 
00 a.m. 
20 a.m. 
40 a.m. 
:00 a.m. 
720 a.m. 
:40 a.m, 
20 a.m. 
:40 a.m. 
:20 a.m. 


:00 a.m. 


740 p.m. 
750 p.m. 
:25 p.m. 
26 p.m. 
745 p.m. 
750 p.m. 
715 p.m. 
:00*p.m. 


:00 a.m. 


215 p.m. 
:30 p.m. 
:35 p.m. 
200 p.m. 
730 p.m. 
742 p.m. 
:03 p.m. 
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Section 


5319 
D249 
D249 
5249 
D219 
5219 
D219 


(890.5) 


(3891) 
(39,0) 
(39,0) 
(39,0) 
(39,0) 
(39,0) 
(39,0) 
(39,0) 


(3940.5) 


40, 
40, 
40, 
40, 
40, 
40, 
40, 


TABLE 1.—OcEAN Data—(Continued) 


Position Temper- 
Depth ature 
North West in in centi- 
latitude longitude meters grade 
August 10, 1913 
From 11:05 a.m. to 100 9.56 
12:30 p.m. the 75 9.72 
boat drifted from 60 9.92 
the above position 50 =10.31 
to the following 40 11.06 
position 30 G2 
25 12.04 
20 13.22 
ily 13.42 
15 14.02 
12 15.13 
10 15.38 
7 16.69 
5 17.19 
33° 3310 118° 18/0 0 18.0 
33 30.0 118 18.3 0 19.8 
August 11, 1913 
33 20.6 18 18.8 0 LOT, 
33 20.1 18 17.4 0 19.5 
33 19.5 118 15.8 0 19.35 
Bisy, alts} | nlalisy ashy) 0 18.4 
ops Aly} 118 10.4 0 18.2 
33 16.2 dale} At) 0 18.4 
33 15.0 tae Sri 0 18.6 
33 13.9 valsy at) 0 18.8 
33 12.8 117 59.1 0 19.4 
ais} I1iL(9) 117 56.3 0 20.0 
33° 10.5 117 53.5 0 20.0 
33. 9.4 117 50.7 0 19.5 
BB) teks) a7 A-9) 0 19.0 
So ee 117 45.0 0 18.7 
ey (ol 117 42.2 0 19.0 
33 0« 4.9 117 39.4 0 19.2 
SB} BH} 117 36.6 0 19.0 
33 2.6 117 33.8 0 18.8 
pp}, L335) 117 30.8 0 19.25 
33 (0.4 117 28.2 0 19.0 
32, 59:3 117 26.3 0 18.9 
32) 57.0 117 20.2 0 17.6 
32 55.8 baler iris) 0 19.4 
32 54.0 117 16.8 0 18.8 
August 24, 1913 
32 52:5 117 15.3 0 15.9 
August 25, 1913 
32 51 allie alloys} 0 21.25 
32 51.5 117 ~(16.5 0 21.1 
32 51.6 ialy@ abe/.(0) 3 18.5 
32) ole6 ‘ali aly) 0 19.7 
32 51.5 117 16.8 0 20.1 
32 51.8 117 16.8 0 19.9 
32 51.6 alaly¢ ali) 0 20.25 
32 bill3 117 15.8 0 17.3 
August 26, 1913 
32 52.5 a aly eats 0 18.5 
September 12, 1913 
32, 224° 117 21.2 1 21.1 
32 22.1 117 21.0 0 21.1 
32 22.0 117 20.9 5 21.15 
32 21.5 17 20.5 0 21.15 
32 20.5 aalyé al e/ 0 21.0 
32 22.4 117 21.2 0 20.9 
32 21.9 117 20.8 0 29.8 


Specific gravity 


0° 17°5 t° 


17°25 


2580 
2572 
2568 
2561 2577 
2558 2561 
2559 
2556 
2558 
2692 2559 2517 
2691 2558 2504 
2693 2560 2482 
2697 
2695 
2695 
2695 
2705 


2709 2575 
2705 2572 
2705 
2699 
2700 2566 2417 
2700 2566 2412 
2700 
2701 


4°0 


2714 
2705 
2702 
2694 
2691 
2692 
2689 
2691 


[Vou. 15 


Salinity 
S %/o0 


33.78 
33.67 
33.62 
33.53 
33.49 
33.50 
33.47 
33.49 
33.50 
33.49 
33.51 
33.57 
33,54 
33.54 
33.54 
33.67 


33.71 
33.67 
33.67 
33.58 
33.60 
33.60 
33.60 
33.61 


1916] 


Water 
sample 
number 


4616 
4617 
4618 
4619 
4620 


4621 
4622 
4623 
4624 
4625 


4626 
4627 
4628 - 
4629 
4630 
4631 
4632 


4633 
4634 
4635 
4636 
4637 
4638 
4639 


4640 
4641 


4642 
4643 
4644 
4645 
4646 
4647 
4648 
4649 
4650 


4651 
4652 
4653 
4654 
4655 
4656 
4657 
4658 
4659 
4660 
4661 
4662 


4663 
4664 
4665 
4666 
4667 
4668 
4669 
4670 


H 


BSH SCMHANAAA AANRAMAR CMmNAASsS 


OMDWANADADR WDWDAAAADUIE SL Pww 
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713 a.m. 


722 a.m. 
2:26 a.m. 
:10 a.m. 
730 a.m. 
:58 a.m. 
:30 a.m, 
:01 a.m, 
732 a.m. 
759 a.m. 
732 a.m. 
:12 a.m. 
243 a.m. 


:10 a.m. 
215 a.m. 
730 a.m. 
:00 a.m. 
:30 a.m. 
:57 a.m. 
745 a.m. 
:28 a.m. 


Section 


40, 
40, 
40, 
40, 
40, 


TABLE 1.—OcEAN Data—(Continued) 


Position 
North West 
latitude longitude 
September 12, 1913 
2 21.5 117 20.4 
32 21.0 117 20.0 
32 20.4 17 19.5 
32 22.3 117 21.1 
32 21.3 117 20.2 
September 13, 1913 
32 22.4 17 21.2 
32 22.2 117 20.9 
32 22.2 117 20.9 
32 21.9 17 20.4 
32° 21.6 i117 19.9 
September 17, 1913 
32 22. 117 21.2 
32 22.5 117 21.2 
32 22.8 117 21.3 
32 23.3 ally. PAIR) 
32) 23:57 17 21.3 
32 22.4 W17 21.2 
32 22.4 117 21.2 
September 18, 1913 
2 22 117 21.2 
32 22.3 117 21.2 
32 22.2 alae PANES 
32 22.1 117 21.4 
32) 22:0 17 21.5 
32 21.8 117 21.6 
Bien Pally allie pales} 
September 19, 1913 
32 21.5 17 21.7 
32 21.3 V7 21.9 
September 20, 1913 
2 22.4 117 21.2 
3222.4 JIT 21.3 
32 22.4 V7 21.5 
32 22.4 117 22.0 
32 22:3 IT 22.4 
32 22:33 117 22.5 
32 22.4 117 21.2 
32, 22.1 117 + 20.8 
32 21.6 117 20.2 
September 21, 1913 
32 22.4 De also 
32. 22.4 ET 2a 
32 22.2 117 =20.7 
32 22.1 117 20.5 
32 22.0 17 20:2 
32 21.9 117 19.8 
32 22.4 17 2082 
3222.2 117 21.1 
Soe: ON eeleley eenleO 
32 21.8 117 20.9 
32, 21.5 117 20.8 
32 21.2 117 20:6 
September 22, 1913 
32 22.4 117 21.2 
32) 22:5 7 (20a 
32, 22.6 117 21.4 
32 22.8 117 21.6 
32 23.0 117 20.4 
32 23.2 117 20.2 
32 23.2 117 20.4 
32 23.3 117 20.0 


Depth 


in 
meters 


0 
0 


0 
0 


qooooour cocsccoocococoourF cooocoocoocooourH 2G coOCOCOMH coO0OcCOoOUNrF caoomH 


Temper- 


ature 


in centi- 


grade 


20. 
20. 
20. 
20 
20. 


20. 
20 
20. 
20. 
20. 


21. 
21. 
21. 
21. 
20 
20. 
20. 


oro 


NDS ON SE ABABA w~Awow 
2 DS 


21 

20. 
21. 
21. 
21. 
20. 
21. 


ol 


eit 


bo 
=) 
WROD PY CO COND HH fp 
a a AR 


Oo 


19. 


oO 


18. 
19. 
18. 


an 
a) 
BOOSDDNRG AARAUNHNMOH WP 


oO 


Specific gravity 


0° 


2698 
2696 


2698 
2699 


2704 
2715 
2704 
2704 
2706 
2700 
2708 
2701 
2707 


17°5 


bo bo bo 


S11 or 
anna 


bo bo oO 


2568 
2564 
2568 
2567 
2569 
2571 


2352 
2352 
2355 


2336 
2357 
2341 
2343 
2340 
2346 
2340 


2369 
2343 


2364 
2380 
2364 
2372 
2372 
2373 
2374 
2369 
2373 


233 


Salinity 
S °/o0 


33.66 


934 


Water 
sample 
number 


4671 
4672 
4673 


4674 
4675 
4676 
4677 
4678 
4679 


4680 
4681 
4682 
4683 
4684 
4685 
4686 
4687 
4688 
4689 
4690 


4691 
4692 
4693 


4694 
4695 
4696 
4697 
4698 
4699 
4700 
4701 

4702 
4703 
4704 
4705 
4706 
4707 
4708 
4709 
4710 
4711 

4712 
4713 
4714 
4715 
4716 
4717 
4718 
4719 
4720 
4721 

4722 
4723 
4724 
4725 
4726 
4727 
4728 


12 


= 
ws) 


OP wh bee 


:06 a.m. 
:28 a.m. 
:00 a.m. 


:16 a.m. 
222 a.m. 
:32 a.m. 
:07 a.m. 
737 a.m. 
:26 a.m. 


HIlig) jobs asl 
730 p.m. 
746 p.m. 
18 p.m. 
:59 p.m. 
730 p.m. 
798 p.m. 
:26 p.m. 
:05 p.m. 
:38 p.m. 
:06 p.m. 


2:02 a.m, 
4:55 


219 a.m. 
728 a.m. 
:34 a.m. 
:43 a.m. 
:48 a.m. 
753 a.m. 
53 a.m. 
:58 a.m. 
:28 a.m. 
:28 a.m. 
:33 a.m. 
745 a.m. 
50 a.m. 
:00 a.m. 
702 a.m. 
:07 a.m. 
:21 a.m. 
:26 a.m. 
738 a.m. 
739 a.m. 
744 a.m. 
:57 a.m. 
:02 a.m. 
215 a.m. 
212 a.m. 
:23 a.m. 
:34 a.m. 
739 a.m. 
745 a.m. 
:56 a.m. 
:10 a.m. 
:20 a.m. 
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Section 


40, 
40, 
40, 


40, 

40,5 
404. 
40, 
40. 
40, 


40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 


40, 
40, 
40, 


40, 
40, 
40, 
40, 
40; 
40; 
40, 
40; 
40, 
40, 
40, 
40, 
40, 
40, 
40. 
40, 
40; 
40. 
40, 
40; 
40, 
40. 
40, 
40; 
40. 
40; 
40; 
40; 
40, 
40; 
40; 
40, 
40, 
40, 
40; 


TaBLE 1.—OcEAN Data—(Continued) 


Position 


North West 
latitude longitude 
September 22, 1913 
32 22.4 117 21.2 
32 20:4. 117 20:9 
32) 22.3) DT 204 
September 23, 1913 
32 22.4 117 21.2 
Bye Phy alalir( teil 
Ba eaesp | Qa 
32 22.7 117 20.8 
32 1228) ai) S208) 
2) 238169 D7 20:6 
Sepuember 24, 1913 - 
82 22.4 117 
32 29.9 nity 
32 22.1 117 
ae pei silalty 
Ba ea Salil 
Bea alte 7 ati irs 
Bey rales alles 
32; 22:4 17 
BY) PO) alaley 
Rey vale) alily/ 
ay, Pilates alaliré PA0RY¢ 
September 26, 1913 

32, 20 Malyf PAL 
32 «9 a ta Wy fae tS) 
32 22.4 117 21.2 
May 8, 1914 
ae) Per) alaly(® alis)?) 
From 5:38 to 9:17 
a.m. the boat 
steamed from the 
above position 
to the following 
position 


SESRPRSSSO-: 
toW tio OuUb UNA 


DNwonwnwmwmwpwpnwlhlt 


S) 
S 
<2) 


ape pee —lalyie afs¥8) 


32 22.7 117 19.2 
32) e2een ili) PLO, 
32 22.7 117 19:2 
32 22.7 117 19.2 
3222.7 117 19.2 
2 ent ili e9t2 
Bo 22a Dili LOL: 
32 22.7 WT 19:2 


Depth 


in 
meters 


coooocooocotr 


IAAI OSHAO PRO 


et pa 


0 


Temper- 


ature 


in centi- 


grade 


19. 
19. 
19. 


20. 
20. 
20. 
20. 
20 
20. 


20. 
20 
21. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 


20.02 
20.1 
20.1 
9 
9 


woOnnmnree col 
oO 


oro 


WAAIVIgartnaaoor-ns 


14. 

13.§ 
12.83 
12.74 
11.42 
11.27 
11.63 
11.73 


9.18 


H 
DO he 
Lo} 

Oo 


pa 
NoWo oie oie oS) Boe 2) 
for} 
Or 


Specific gravity 


0° 


17/25 

1725 
2572 
2566 
2569 


2564 
2561 


t° 
s— 
4°0 


2397 
2397 
2400 


2365 
2361 
2373 
2371 
2372 


[ Vou. 15 


Salinity 
°/o0 


33.67 
33.60 
33.64 


33.57 


2699 
2701 
2697 


2698 
2690 


2565 
2567 
2564 
2565 
2557 
2557 
2553 
2553 


1916] 


Water 
sample 
number 


4729 
4730 
4731 
4732 
4733 
4734 
4735 
4736 
4737 
4738 
4739 
4740 
4741 
4742 
4743 
4744 
4745 
4746 
4747 
4748 
4749 
4750 
4751 
4752 
4753 
4754 
4755 
4756 


4757 
4758 
4759 
4760 
4761 
4762 
4763 
4764 
4765 
4766 
4767 
4768 
4769 
4770 
4771 
4772 
4773 
4774 
4775 
4776 
ATT7 


4778 
4779 
4780 
4781 
4782 
4783 
4784 
4785 
4786 
4787 
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Time 
f 


Oo 
day 


Hee 
Hee 


He 
bo 


OOD OMAN VIDWARDAAMAWIBEY PPE HY b 


8:35 a.m, 
8:45 a.m. 
9:00 a.m. 
9:15 a.m. 
9:30 a.m. 
9:46 a.m. 
9:57 a.m. 
10:13 a.m. 
10:18 a.m. 
10:26 a.m. 
10:27 a.m. 
10:32 a.m. 
10:41 a.m. 
10:53 a.m. 
12:20 p.m. 
12:28 p.m. 
:59 p.m. 
:10 p.m. 
:15 p.m. 
:20 p.m. 
730 p.m. 


= 
DD or ore pt it st Ft DD. 


722 a.m. 
744 a.m. 
755 a.m. 
:50 p.m. 
:55 p.m. 
:02 p.m. 
:07 p.m. 
72.9 p.m. 
:24 p.m. 
734 p.m. 
739 p.m. 
756 p.m. 
705 p.m. 
:25 p.m. 
730 p.m. 
37 p.m. 
250 p.m. 
:55 p.m. 
702 p.m. 
216 p.m. 
:21 p.m. 
235 p.m. 
749 p.m. 
254 p.m. 
:09 p.m. 
:40 p.m. 
745 p.m. 
200 p.m. 


:33 a.m. 
745 a.m. 
:00 a.m. 
sham. 
:30 a.m. 
745 a.m. 
:55 a.m. 
:06 a.m. 
:11 a.m. 
6:17 a.m. 


Section 


40, 
40. 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40. 
40, 
40, 
40. 
40, 


TABLE 1.—OcEAN Data—(Continued) 


Position 
North West 
latitude longitude 
May 8, 1914 

32 22.7 117 19.2 
32 22.7 117 19.2 
32 22.7 117 19.2 
32 22.7 117 19.2 
32 22.7 117 19.2 
32 22.7 117 19.2 
32 22.7 117 19.2 
32 22.7 117 19.2 
32 22.7 117 19.2 
32 22.7 117 19.2 
32 22.7 117 19.2 
32 22.7 117 19.2 
32 22.7 117 19.2 


From 6:05 to 9:05 


32 


32 
32 
32 
32 
32 


32 


p-m. the boat 
steamed from the 
above position 
to the following 
position 


ener ESS 
May 9, 1914 


23,0 7 ii 14s 
22:8 IT 15.5 
22.38 117 17.5 


21.9 117 19.6 
215 117 «216 
21.0 117 24.0 


From 9:46 a.m. to 


32 


12:25 p.m. the boat 
steamed from the 
above position 

to the following 
position 


e215 = 117° 239 


From 12:25 to 1:20 


32 
32 
82 
32 
32 
32 
32 
32 
32 
32 
32 


p-m. boat steamed 
from the above to 
following position 
Deny. Able Pa ¥s} 
May 10, 1914 
23.0 117 14.3 
22.6 17 16.1 


22.2 117 18.0 
21.8 117 20.0 
21.4 117 22.0 
21.0 117 24.0 
21.0 117 24.0 
21.0 117 24.0 
21.0 117 24.0 
21.0 117 24.0 


Depth 


in 


40 
40 
0 
46 
46 
88 
88 
88 
88 
124 


wmemomnoooocooco 


Temper- 


ature 


in centi- 
meters grade 


10.17 
10.30 
16.3 
10.09 
10.09 
9.28 
9.26 
9.29 


fee 
Vy OV Sd OF OF OF OF OU OT OL OT OF 


He 
iS) 
De 
bo bo Ge 


b 


H 
5) 
4) 
o 


i Hee 
olor yoo i a= io;) 
pa 
So) 


ell cell cell 
Oro orgy 
Aswmowosd 


He 
orore 


se 
1 OV OV 
bo 
eo 


ee 
ne 
oo 
He Oo 


Specific gravity 


o° 


s 
4°0 


2698 
2696 
2691 
2705 


2745 
2730 
2696 
2695 
2685 
2690 
2686 
2689 
2688 
2691 
2705 


2502 

95 2498 
558 2468 
572 2595 


2561 2486 
2561 2486 
2556 2474 
2558. 2483 
2550 2471 
2554 2466 
2555 2467 
2550 2470 
25538 2476 
2552 2476 


Salinity 
8 °/o0 


33.58 
33.55 
33.49 
33.67 


236 


Water 


sample 
number 


4788 
4789 
4790 
4791 
4792 
4793 
4794 
4795 
4796 
4797 
4798 
4799 
4800 
4801 
4802 
4803 
4804 
4805 
4806 
4807 
4808 
4809 
4810 
4811 
4812 
4813 


4814 
4815 
4816 
4817 
4818 
4819 
4820 
4821 
4822 
4823 
4824 
4825 
4826 
4827 
4828 
4829 
4830 
4831 
4832 
4833 
4834 
4835 
4836 
4837 
4838 
4839 


4840 
4841 
4842 
4843 
4844 
4845 
4846 


9 


py 
ROO PP POO Dw WWD DWE 


11 


= 
xs} 


12: 


= 
bo 


od 
bo po bo 


722 a.m. 
:34 a.m. 
739 a.m. 
:49 a.m. 
:27 a.m. 
:30 a.m. 
:35 a.m. 
748 a.m. 
:00 a.m. 
215 a.m. 
:23 a.m. 
:26 a.m. 
:55 a.m. 
:24 a.m. 
735 a.m. 
245 a.m. 
:00 a.m. 
215 a.m. 
730 a.m. 
745 a.m. 
:00 a.m, 
217 a.m. 
212 p.m. 
:29 p.m. 
245 p.m. 
759 p.m. 


:31 a.m. 
740 a.m. 
2:45 a.m. 
2:54 a.m. 
759 a.m. 
:07 a.m. 
:25 a.m. 
34 a.m. 
41am. 
:57 a.m. 
713 a.m. 
:18 a.m. 
:30 a.m. 
:39 a.m. 
744 a.m. 
:53 a.m. 
:58 a.m. 
:07 a.m. 
:22 a.m. 
737 a.m. 
:52 a.m. 
:07 a.m. 
222 a.m. 
:37 a.m, 
:40 p.m. 
759 p.m. 


:12 a.m. 
20 a.m, 
:30 a.m, 
735 a.m. 
:43 a.m. 
:55 a.m. 
:00 a.m. 
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TABLE 1.—OcEAN Data—(Continued) 


Position 
North West 
latitude longitude 
May 10, 1914 
32 21.0 117 (24.0 
32 21.0 117 24.0 


2 
32 21.0 117 24.0 


382 21.0 117 24.0 
32 21.0 117 24.0 
32 21.0 117 24.0 
32 21.0 117 24.0 
32 21.0 117 24.0 
32 21.0 117 24.0 
32 21.0 117 24.0 
32 21.0 117 24.0 
32 21.0 117 24.0 
32 21.0 117 24.0 
32 21.0 117 24.0 
32 21.0 117 24.0 
32 21.3 117 23.7 
32 22.3 117 22.7 
32 23.2 117 21.7 
32 24.1 117 20:7 
32 25.0 117 19.7 
32 26.0 117 18.7 
32) 2629) et ase 
32 23.0 117 143 
32 22.4 117 15.7 
32 22.0 117 17.9 
32 21-6 117 21.3 
Mav 11, 1914 
32, 210 117 24.0 


32 
32 
32 
32 
32 
32 
32 
32 
32 
32 


32 


From 12:27 to 4:02 


a.m. the boat 
steamed from the 
above position 
to the following 
position 


° 1825 V7? 2722 
18.7 117 (26.6 
19.4 117 24.7 
20.1 117 22.6 
20.9 117 20.4 
21.6 117 18.4 
Ppa ealaly( alse} 
23.0 117 14.2 
23.0 117 14.2 
22.8 17 17.2 
May 12, 1914 
22.7 117 19.2 


From 12:12 to 4:10 


a.m. the boat 
steamed from the 
above position 
to the following 
position 


Depth 
in 
meters 

9 
18 
18 


Temper- 


ature 


in centi- 


grade 


15.05 
11. 
11.5 
ial 
15. 
15. 
10. 
10.3: 

9.62 


HH 


aa 
BD OVO 1 8 O16 SIO 


lll etl ool 
Or 1 1 


Specific gravity 


0° 


17°5 


[ Vou. 15 


Salinity 
S 9/00 
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TABLE 1.—OcEAN Data—(Continued) 
Specific gravity 


Position Temper- 
Water Time nee Depth ature 0° 17°5 ie 
sample of North West in inecenti- S Ss s—- Salinity 
number day Section latitude longitude meters grade 4°0 aly (aiay 4°0 S °/o0 
May 12, 1914 
4847 1:06 a.m. 40, ily) 12.62 2681 2549 2521 
4848 1:11 a.m. 40, 1 Ga eee 2680 2550 ........ 
4849 1:19 a.m. 40, 35 10.49 2691 2558 2570 
4850 1:24 a.m. 40, Spe SOMA O WES eee ee serie | | occs-e2s 
4851 1:37 a.m. 40, 45 10.14 2699 2565 2585 33.58 
4852 1:50 a.m. 40, 0 16.2 2685 2552 2449 33.41 
4853 1:52 a.m. 40, 46 10.09 
4854 2:12 a.m. 40, 86 9.28 
4855 2:22 a.m. 40, 60 10.04 
4856 2:27 a.m. 40, 88 9.29 
4857 2:44 a.m. 40, 119 8.99 
4858 3:00 a.m. 40, 58 9.90 
4859 3:20 a.m. 40, 172 8.59 
4860 3:39 a.m. 40, 172 8.88 
4861 4:00 a.m. 40, 0 16.0 
4862 4:04 a.m. 40, 27 11.19 
4863 4:09 a.m. 40, 32° 20/6 117° 20/2 27 11.16 
4864 4:38 a.m. 40, 32 21.0 117 20.7 0 16.0 
4865 4:45 a.m. 40, 32 20.6 a yf ey 0 16.0 
4866 5:00 a.m. 41, 32; 19.7 117 23.8 0 16.0 
4867 5:12 a.m. 41, 32 19.1 117 25.4 0 15.8 
4868 5:30 a.m, 41, 32 19.9 117 24.2 0 16.0 
4869 5:46 a.m, 41, 32 21.2 117 22.6 0 16.0 
4870 6:00 a.m. 40, 32 22.3 117 21.0 0 16.0 
4871 6:15 a.m. 40; B2I523°6) | it 92 0 16.5 
4872 6:26 a.m. 40; 32 24.7 ay LES 0 alates 
4873 6:30 a.m. 395 2 25.0 alal( aliig® 0 15).6 
4874 6:35 a.m. 39, 32 25.4 117 16.9 0 16.2 
4875 6:38 a.m. 39, 32 25.8 117 16.9 0 16.1 
June 5, 1914 
4AS7T6 11:30 a.m. (3940) 32, 51.9 M7 5.5 0 fier 
June 11, 1914 
AST7 4:00 p.m. (39,0) 382 51.9 117 «(15.5 0 18.9 
June 12, 1914 
4878 4:00 p.m. (ia) 32) 51.9 W117 15.5 0 19.0 
June 15, 1914 
4879 11:59 a.m. (3910) 32 51.9 117 15.5 0 18.5 
4880 4:00 p.m. (39,0) 32 51.9 alali¢g als yh5} 0 19.0 
June 19, 1914 
4881 5:00 p.m. (394) 32 51.9 117 15.5 0 20.7 2725 2590 2376 33.91 
June 22, 1914 
4882 5:00 p.m. (39,0) 32 51.9 117. 15.5 0 20.9 2726 2591 2372 33.93 
June 30, 1914 
4883 5:15 p.m. (39,0) 32 51.9 117 15.5 0 21.9 2724 2589 2343 33.90 
November 29, 1914 
4884 11:00 a.m. G 28 0 110 50 0 25.0 2827 2687 2349 Bpylly/ 
4885 1:00 p.m. G 27 50 110 50 0 23.8 2824 2684 2384 35.14 
4886 5:00 p.m. G 27 40 110 45 0 24.2 2824 2684 2372 35.14 
November 30, 1914 
4887 7:00 a.m. + 27 30 110 45 0 24.6 2818 2678 2355 35.07 
4888 2:00 p.m. G 27 20 110 45 0 24.6 2826 2686 2363 35.16 
December 1, 1914 
4889 1:40 a.m. G 27 «2 110 20 ON R2S Oly 9 RF Ries Teac, sects 
December 4, 1914 
4890 1:00 p.m. G ate 0 110 22 0 24.2 2825 2685 2373 35.16 
December 5, 1914 
4891 6:00 a.m. G 26 30 110 45 0 24.2 2828 2688 2376 35.19 
4892 11:59 a.m. G 26 10 111 0 0 24.4 2817 2677 2359 35.06 
December 11, 1914 
4893 4:00 p.m. G 23 30 109 2 0 24.6 2825 2685 2362 35.16 
4894 6:00 p.m. G 23 20 109 20 0 24.8 2806 2667 2340 34.92 
4895 8:00 p.m. G 23 10 109 25 0 25 Ooo oh cee eee eae 
4896 10:00 p.m. 7 22) 155 109 40 0 25.2 34.67 
4897 11:59 p.m. G 22 45 109 50 0 25.0 34.92 


Water 
sample 


number 


4898 
4899 
4900 
4901 


4902 
4903 


4904 
4905 
4906 


4907 
4908 


4909 
4910 
4911 
4912 


4913 


4914 
4915 


4916 


4917 
4918 
4919 
4920 
4921 
4922 
4923 
4924 
4925 
4926 
4927 
4928 
4929 
4930 
4931 
4932 
4933 
4934 
4935 
4936 
4937 
4938 
4939 
4940 
4941 
4942 
4943 
4944 
4945 
4946 


4947 
4948 
4949 
4950 


Bee eee 
wpooococeo 


a 
hte bo bo bo 


oO 


bo 


DOr or 


OHODS WW OWWDWM OMA WAWARWRAAAD HH Do 
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Time 

of 

day Section 
:00 a.m. —46™" 
:00 a.m. —437% 
:00 a.m. —421° 
:00 pm. (—39**) 
:00 p.m: —27" 
:00p.m. —24*° 
:00 a.m. —21" 
:00 a.m. (—22)" 
:59 a.m. (—21)* 
:59 a.m. Bi 
:59 a.m. 2 
:00 a.m. 10° 
759 a.m. 12" 
:20 p.m. 15% 
:30 p.m. 15* 
:00 p.m. (15%) 
:00 a.m. (25)2 
730 p.m. (32°) 
:00 a.m, 39; 
7:20 a.m. 40, 
235 a.m. 40, 
:35 a.m. 40, 
257 a.m. 40, 
212 a.m. 40, 
212 a.m. 40, 
733 a.m. 40, 
748 a.m. 41, 
:48 a.m. 41, 
:10 a.m. 41, 
:24 a.m. 41, 
:24 a.m. 41, 
745 a.m. 41, 
758 a.m. 41, 
758 a.m. 41, 
715 a.m. 41, 
:30 a.m. 41, 
:30 a.m. 41, 
:45 a.m. 41, 
:00 a.m. 41, 
:00 a.m. 41, 
:16 a.m. 41, 
:31 a.m. 41, 
731 a.m. 41, 
:25 p.m. 40, 
:40 p.m. 40, 
:40 p.m. 40, 
255 p.m. 40, 
:10 p.m. 40, 
710 p.m. 40, 
732 a.m. 40, 
:47 a.m. 40, 
:47 a.m. 40, 
208 a.m. 40, 


Position 
North West 
latitude longitude 
December 12, 1914 
22 45 110 =68 
23) 15 110 25 
23 25 110 30 
23 45 110 45 
December 13, 1914 
24 15 111 45 
24 35 112 0 
December 14. 1914 
25 10 V2" 15 
25 40 112 10 
25 45 112 15 
December 15, 1914 
27 «COO 114 15 
December 16, 1914 
27 6 114 25 
December 18, 1914 
27 40 114 50 
27 45 115 2 
28 0 15 15 
28 20 115 14 
December 19, 1914 
29 25 nfaley, salts; 
December 21, 1914 
30 30 G7 
3) 35 116 40 
December 22, 1914 
32) 23 ees 
May 14, 1915 
32 21.0 117 19.7 
From 4:25 to 10:50 
a.m. the boat 
drifted from the 
above position 
to the following 
position 


aoe bi lilifies2pan 

32 23.0 117 19.4 

From 12:10 to 1:30 
p-m. boat drifted 
from the above to 
following position 

32° 2001 117° 19!3 

Mav 15, 1915 

32) 20:4) Wy Dee 

From 5:20 to 9:25 
a.m. the boat 
drifted from the 


Depth 
in 
meters 


oH 
SONS SOO ooo oF Sooo) eoiOnS Sia: 


TABLE 1.—OcEAN Data—(Continued) 


Temper- 
ature 
in centi- 
grade 


25.0 
25.1 
24.8 
24.8 


29 
21. 
21. 
21. 
21 


ip 100 i bo 


bo 


19. 
19. 


bo 


= 
bo | 
bo —e~1 2 bo 


= 
is 
AwWNWawwn —& WH 


Specific gravity 


0° 


17°25 
s 


[ Vou. 15 


Salinity 
S$ %/o0 


1916] 


Water 
sample 
number 


4951 
4952 
4953 
4954 
4955 
4956 
4957 
4958 
4959 
4960 
4961 
4962 
4963 
4964 
4965 
4966 
4967 
4968 
4969 
4970 
4971 
4972 
4973 
4974 
4975 
4976 
4977 


4978 
4979 
4980 
4981 
4982 
4983 
4984 
4985 
4986 
4987 
4988 
4989 
4990 
4991 
4992 
4993 
4994 
4995 
4996 
4997 
4998 
4999 
5000 
5001 
5002 
5003 
5004 
5005 
5006 
5007 
5008 
5009 
5010 
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Time 
of 
day 


OCDDMDDMDDMDBDBDADATARAAaQD 


ei 


DWM WDWWAAIAWAAWARDAAAAAWMWUNMN 


739 a.m. 
:39 a.m. 
9:52 a.m. 
10:07 a.m. 
10:07 a.m. 
10:17 a.m. 
10:32 a.m. 
10:32 a.m. 


:23 a.m. 
:23 a.m. 
36 a.m. 
101 a.m. 
:20 a.m. 
:35 a.m. 
s3oa.m. 
253/40. 
:08 a.m. 
:08 a.m. 
:25 a.m. 
740 a.m. 
:40 a.m. 
755 a.m. 
:10 a.m. 
10:37 a.m. 
10:52 a.m. 
11:07 a.m. 
11:22 a.m. 
11:43 a.m. 
11:58 a.m. 
11:58 a.m. 
12:35 p.m. 
12:50 p.m. 

1:08 p.m. 
:23 p.m. 
:23 p.m. 


:27 a.m. 
742 a.m. 
742 a.m. 
:00 a.m. 
:15 a.m. 
215 a.m, 
227 a.m. 
242 a.m. 
742 a.m. 
756 a.m. 
210 a.m. 
:10 a.m. 
31 a.m. 
46 a.m. 
:46 a.m. 
759 a.m. 
:14 a.m. 
:14 a.m. 
:28 a.m. 
743 a.m. 
:43 a.m. 
8:56 a.m. 
9:11 a.m. 
9:11 a.m. 
9:24 a.m. 
9 

9 


Section 


TABLE 1.—OcEAN Data—(Continued) 


Position 


Temper- 
Depth ature 
North West in in centi- 
latitude longitude meters grade 
May 15, 1914 
above position 18 15.45 
to the following 92 9.40 
position 0 16.3 
18 15.30 
() al@E8} 
18 15.30 
92 9.25 
0 16.3 
18 15.40 
92 9.30 
(0) alloyed 
18 15.30 
92 9.50 
0 16.4 
327 1520 iow 20) 73 10.20 
BP RHO) alaliy ale OF GETS 
From 10:30 a.m. to 18! 15.25 
1:15 p.m. the boat O 16.75 
drifted from the 18) 15.05 
above to the fol- OFF eGEi 
lowing position 42 11.60 
92 9.40 
OF G7 
18) W535) 
0 16.8 
18 15.00 
ayy alts }a2y alae alice} 92 9.40 


May 16, 1915 


32° 20:0 117 20.0 Oe iiepl 
From 5:15 to 11:45 18h W535 
a.m, the boat 92 9.65 
drifted from the 0 Niyfeteiss 
above to the fol- 18 15.55 
lowing position 84 9.75 
Oe e0: 
18) L505 
92 9.50 
OM 1705 
1s 16 y5Op) 
92 9.60 
alfa 
18 15.75 
92 9.70 
OR lite! 
8 LS 75) 
Oe aes 
0 16.9 
18 15.45 
92 9.65 
0 16.9 
18 15.30 
92 9.40 
0 16.9 
US lae25: 
92 9.55 
0 17.0 
18 15.30 
92 9.60 
0 16.9 
18 15.30 


92 9.80 


Specific gravity 


(Se 
o° aly fs) t° 
Sy Ss s— 
4°0 25 4A°O 


2674 2: 


542 2457 
2707 2573 2605 
2681 2549 2445 
2677 2544 2463 
2678 2546 2442 
2676 2543 2462 
2701 2567 2602 
2681 2549 2445 
2677 2544 2461 
2703 2569 2603 
2681 2549 2443 
2674 2542 2460 
2703 2569 2600 
2678 2546 2440 
2695 2561 2580 
2680 2547 2433 
2677 2544 2465 
2681 2549 2435 
2678 2546 2470 
2677 2544 2542 
2690 2557 2550 
2714 2579 2612 
2680 2547 2434 
2676 2543 2461 
2679 2546 2431 
2676 2543 2469 
2708 2574 2606 
2682 2549 2428 
2676 2543 2461 


2543 


2457 
2603 
2426 
2456 
2616 
2423 
2457 
2610 
2443 


239 


Salinity 
5 °/o0 


33.28 
33.69 
33.37 
33.31 
33.33 
33.30 
33.61 
33.87 
33.31 
33.64 
33.37 
33.28 
33.64 
33.33 
33.54 ? 
33.35 
33.31 
33.37 
33.33 
33.31 
33.48 
33.77 
33.35 
33.30 
33.84 
33.30 


33.30 
33.80 
33.33 


240 


Water 
sample 
number 


5011 
5012 
5013 
5014 
5015 
5016 
5017 
5018 
5019 
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TABLE 1.—OcEAN Data—(Concluded) 
Specific gravity 
ey 


Position Temper- — ee 
Time SS SS Depth ature 0° 17°5 tS: 
of North West in inecenti- § s Ss 
day Section latitude longitude meters grade 4°0 1/255 4°0 
May 16, 1915 

10:42 a.m. 40, 0 16.9 2678 2546 2428 
10:57 a.m. 40, 18 15.25 2676 2543 2463 
10:57 a.m. 40, 92 9.65 2721 2586 2614 
11:08 a.m. 40, 0 16.9 2677 2544 2428 
11:23 a.m. 04, 18 15.35 2674 2542 2459 
11:23 a.m. 40, 92 9.75 2719 2584 2611 
11:33 a.m. 40, 0 16.9 2680 2547 2430 
11:48 a.m. 40, 22 15.05 2678 2546 2456 
11:48 a.m. 40, 32° 2033 117° 19/0 92 9.65 2721 2586 2614 


EXPLANATION OF TABLE 2 


The series of surface temperature and salinity observations begun 
in August, 1912 (see former report, 1915, p. 119) for the purpose of 
determining the relation between the seasonal variation in San Diego 
Bay and in the ocean were continued until October, 1914. Since 1912, 
all the bay observations have been made in Glorietta Bight, and all 
the corresponding ocean observations from Coronado Pier. 

First column.—Water-sample numbers entered in chronological order irre- 
spective of position. 

Second column.—Date. 

Third column.— Time when the sample was collected entered to the nearest 
minute. 

Fourth column.—Position denoted by the symbols C.P. and G.B., the former 
referring to Coronado Pier—32° 40/4 N and 117° 10!7 W, and the latter to 
Glorietta Bight—32° 406 N and 117° 10/0 W. 

Fifth column.—Tide; falling, rising, high, and low tides being indicated by 
F, R, H, and L. 

Sixth column.—Temperature in situ; for accuracy see explanation to table 1, 
page 218. 

Seventh, eighth, and ninth columns.—Specifie gravity of the sample under 
atmospheric pressure, the 1.0 being omitted; see table 1, page 219, for explana- 
tion of symbols. 

Tenth column.—Salinity per mille determined by the ‘‘sinker method’’ as 
described in our former report (1915, pp. 32-37). The reason for occasional 
omissions of salinity and specific gravity entries is stated in the explanation 
of table 1, page 219. 


Salinity 
S °/o0 


33.33 
33.30 
33.86 
33.31 
33.28 
33.84 
33.35 
33.33 
33.86 
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Water 
sample 
number 


B497 
B 498 
B 499 
B500 
B 501 
B 502 
B503 
B 504 
B 505 
B 506 
B507 
B 508 
B 509 
B510 
B5l11 
B512 
B513 
B514 
B515 
B516 
B517 
B518 
B519 
B 520 
B521 
B 522 
B523 
B 524 


B532 


leoflechevileceohesiocloe) 
Or Sr ST OTST ST OT OT 
He Go Go Co Go OO tO 
SO MND UH to 


Date 
1913 
Jan. 11 
Jan. 11 
Jan. 14 
Jan. 14 
Jan. 18 
Jan. 18 
Feb. 9 
Feb. 9 
Feb. 23 
Feb. 238 
Mar. 2 
Mar. 2 
Mar. 10 
Mar. 10 
Mar. 16 
Mar. 16 
Mar. 23 
Mar. 23 
Mar. 31 
Mar. 31 
Apr. 20 
Apr. 20 
Apr. 27 
Apr. 27 
May 4 
May 4 
May 11 
May 11 
May 19 
May 19 
May 26 
May 26 
June 1 
June 1 
June 6 
June 6 
June 23 
June 23 
Nov. 24 
Nov. 24 
Nov. 30 
Nov. 30 
Dee. 8 
Dee. 8 
Dee. 14 
Dee. 14 
Dee. 21 
Dee. 21 
1914 
Jan. 4 
Jan. 4 
Jan. 11 
Jan. 11 
Jan. 19 
Jan. 19 
Feb. 2 
Feb. 2 
Feb. 8 
Feb. 8 
Feb. 14 


TABLE 2.—DaTA RELATIVE TO SAN DiEGO Bay 


Time of 
day 


10: 
10 


H ee 


= 


1 
1 
3 
3 
1 
1 
2 
2 
3 
3 
9 
0 
2 
2 
9 
0 
4 
4 
2: 


a 
(odode ion § 


oO bo 


12 


00 a.m. 
730 a.m. 
:00 p.m. 
:20 p.m. 
200 p.m. 
715 p.m. 
200 p.m. 
720 p.m. 
:01 p.m. 
:20 p.m. 
200 p.m. 
715 p.m. 
745 a.m. 
:00 a.m. 
:00 p.m. 
215 p.m. 
:40 a.m. 
200 a.m. 
:00 p.m. 
715 p.m. 
) p.m. 
2:45 p.m. 
2:01 p.m. 
715 p.m. 
:00 a.m. 
715 a.m. 
701 p.m. 
215 p.m. 
2:01 p.m. 
215 p.m. 
2:01 p.m. 
215 p.m. 
20 a.m. 
730 a.m, 
730 a.m. 
740 a.m. 
700 a.m. 
715 p.m. 
730 p.m. 
745 p.m. 
745 p.m. 
200 p.m. 
:00 p.m. 
715 p.m. 
730 p.m. 
745 p.m. 
730 p.m. 
200 p.m. 


:30 p.m. 
:00 p.m. 
:00 p.m. 
715 p.m. 
:00 p.m. 
:20 p.m. 
700 p.m. 
730 p.m. 
:00 p.m. 
215 p.m. 
:00 p.m. 


Position Tide 


C.P 


G.B. 
G.B. 
C.P. 
C.P. 
G.B. 
(one 
G.B. 
(One 
G.B. 
C.P. 
C.P. 
G-P. 
G.B. 
Cee 
G.B. 
CP. 
G.B. 
Cr 
G.B. 
(one 
G.B. 
C.P. 
G.B. 
C.P. 
G.B. 
(CARs 
+.B. 
C.P. 
G.B. 
(Cae 
G.B. 
C.P. 
G.B. 
C.P. 
G.B. 
G.B. 
(Ones 
C.P. 
G.B. 
(ene 
G.B. 
C.P. 
G.B. 
C.P. 
G.B. 
(Chey 
+.B. 
Cape 
1B. 
G.B. 
Cr 
C.P. 
G.B. 
CB: 
G.B. 
CP: 
G.B 
G.B 


POW DN 


Temper- 


ature 


in centi- 


grade 


= 
rs 
SCOUMUmWNOCOPE OO 


ray 
i 
WONArFNAAwWOD 


Specific gravity 


0° 
Ss 


4°0 


2693 
2748 
2730 
2700 
2691 
2715 
2706 
2707 
2690 
2712 
2700 
2701 
2690 
2711 
2714 
2710 
2708 
2742 
2712 
2762 
2713 
2813 
2711 
2784 
2712 
2815 
2712 
2834 
2715 
2876 
2718 
2786 
2714 
2843 
2715 
2857 
2873 
2720 
2704 
2758 
2712 
2761 
2692 
2703 
2719 
2756 
2698 
2730 


2698 
2724 


2686 


17°5 
SS) 


17°5 


2560 
2612 
2595 
2567 
2558 
2581 
2573 
2574 
2557 
2578 
2567 
2568 
2557 
2577 
2580 
2576 
2574 
2607 
2578 
2626 
2579 
2674 
2577 
2646 
2578 
2676 
2578 
2695 
2581 
2734 
2584 
2648 
2580 
2704 
2581 
2716 


2731 


2586 
2571 
2622 
2578 
2624 
2559 
2569 
2584 
2620 
2565 
2595 


2565 
2590 
2580 
2567 
2562 
2584 


2514 
2539 
2524 
2509 
2541 
2481 
2505 
2494 
2464 
2523 
2489 
2548 
2536 
2516 
2512 
2452 
2475 
2452 
2457 
2458 
2464 
2472 
2411 
2456 
2509 
2464 
2415 
2464 


2526 
2549 
2500 
2541 


2527 
2535 


241 


Salinity 
8 9/00 


33.52 
34.20 
33.97 
33.60 
33.49 
33.79 
33.68 
33.69 
33.48 
33.75 
53.60 
33.61 
33.48 


w 


Qo Go Go Oo to CO GO 
Ol CO HB 9 IB Ce Co GO Go 


ee 
FPANIMNNWOW OR 


35.26 
33.79 
35.79 
33.83 
34.67 
33.78 
35.37 
33.79 
35.05 
35.75 
33.85 

3.66 
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TABLE 2.—DaTA RELATIVE TO SAN DIEGO Bay—(Concluded) 


Specific gravity 
Temper- 


Water ature o° UTS £° 
sample Time of inecenti- § i) $s Salinity 
number Date day Position Tide grade 4°0 IO) 4°0 S 9/00 


1914 
B556~=~‘Feb. 14 
Bb557 Feb. 21 1 
B558 ~=Feb. 21 1 


3:30pm. ¢.P. 14.4 2693 2560 2497 33.51 
Beueuion, (Cole, 12! 15.0 2700 2566 2492 33.60 


3 

0 

0:45am. GB. F 16.2 2708 2574 2472 33.70 
B559 Mar. 1 8:30am. C.P. R 14.8 2686 2533 2483 33.42 
B560 Mar. 1 8:45am. GBD R 16:8 2702 2568)" 2452) 33/62 
B561 Mar. 8 9:30am. CP. F 15.0 2693 2560 2485 33.51 
B562 Mar. 8 9:45am. G.B. F 17.6 2688 2555 2420 33.46 
B563 Mar.16 10:00am. C.P. R 16.0 2698 2565 2467 33.58 
B564 Mar.16 10:15am. GB. R 18.2 2706 2572 2423 33.68 
B565 Mar. 22 9:40laams Cres) ek) 16.4 2684 2551 2446 33.40 
B566 Mar. 22 10:00am. GB. FE 18.6 2704 2571 2411 33.66 
B567 Mar.30 11:30am. C.P. H 16.8 2691 2558 2441 33.49 
B568 Mar.30 11:45am. GB. H 18.0 2710 2576 2433 33.73 
B569 Apr. 4 2:30pm. (@4P2 oR 16.6 2697 2564 2452 33.57 
B570 Apr. 4 2:45pm. GB. R 18.4 2709 2575 2421 33.71 
B571 = Apr. 14 3:15pm. C.P. F 14.0 2689 2556 2502 33.47 
B572 Apr. 14 aca0 pm. GiBy hh 19.6 2729 2594 2409 33.96 
B573 = Apr. 17 (63 0jasms Cabs een WT) see” eee ee eee 
B574 May 3 6:30am. CP. F 16.6 2692 2559 2447 33.50 
B575 May 3 6:45am. GB. F 18.0 2688 2555 2410 33.46 
B576 Junel4 10:20am. CP. 18.4 2726 2591 2437 33.93 
B577 June 14 =10:30a.m.  G.B. WOl4 See) 7 ke (ees, 
B578 ~~ June 21 4:30pm. G.B. DVO. eens. ade e Weta 9 eects 
B579 ~~ June 25 6:15 p.m: » G:B: UQNiBi So cksesa  aetieses Jaeeces eee 
B580 June 28 6:30 p.m. C.P. 20.2 2729 2394 33.96 
B581 July 5 3:15 p.m. G.B. 230! See ate ae pee 
B582 July 19 10:45am. CP. 14.0 2709 2575 2522 33.71 
B583 July 19 11:15am. G.B. OVO) eee sel Geese) We leseee 
IBGRES ditty PAG alors (CRIS ete 2713-2579 33.77 
B585 Aug. 3 7:30am. C.P. 12.1 2705 2571 33.67 
B586 Aug. 3 7:45am. G.B. BONO, baie een | ee eee 
B587 Aug. 10 10:00am. C.P. 14.2 2719 2584 2526 33.84 
B588 Aug. 16 4:00 p.m. C.P. 15.0 2719 2584 2509 33.84 
B589 = Aug. 16 4:20p.m.  G.B. PAT Ge eee ne wack (Wet, eee 
B590 Sept. 7 12:01pm. C.P. 18.2 2706 2572 2423 33.68 
B591 Sept.27 12:01pm. G.B. 200) “2gsiey) 2k = Bee eee 
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EXPLANATION OF TABLE 3 


This table includes the field data relative to all plankton collee- 
tions made from 1913 to 1915 inclusive for quantitative investigations. 


First column.—Numbers under which the collections are accessioned; they 
are arranged in chronological order irrespective of the nature of the haul. The 
letter L or R relates either to the left or right haul of the duplicate ones made 
with the ‘‘serial closing apparatus’’ (see p. 209). 

Second column.—Apparatus used in making the collections; K.B. refers to 
the Kofoid water bottle (see p. 212); 8.000 refers to the serial closing apparatus 
(see p. 209), the nets of which are equivalent in size and filtering capacity to 
the K.000; K.000, and all remaining symbols refer to nets of the mesh indicated, 
and having the dimensions given in Appendix 1, page 201 of our former (1915) 
report. 

Third and fourth columns.—Time of day and duration of haul entered to the 
nearest minute. 

Fifth column.—Seetion; for explanation see page 217. 


Sixth and seventh columns.—Latitude and longitude entered to the nearest 
0/1 when the error was within 0/5, and to the nearest minute when the error 
was larger; see explanation to table 1, page 218. 

Eighth column.—Depth of haul entered to the nearest meter above and to the 
nearest five below 200 meters; for error see former report (1915, p. 20). 

Ninth column.—Numbers indicating water samples taken in connection with 
haul (see table 1). Since 1912 water samples have frequently been taken at 
the beginning and end of each haul; when only one was obtained its entry in 
the left or right hand part of the column means that it was taken nearest the 
beginning or end of the haul. 

Tenth column.—Miscellaneous remarks relative to hauls; unless otherwise 
stated the apparatus worked properly so far as known. 
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TABLE 3.—PLANKTON FIELD Data 


h Position Depth Water 
Haul Apparatus Timeof Dura- Sec- = in sample 
number used day tion tion N lat. W long. meters numbers Remarks 


February 15, 1913 
3598 000c 9:22a.m. 20 40, 32°29'4 117°2172 0 3855, ........ 
3599 12 9:22am. 20 40, 32 22.4 117 21.2 OU N38595 2. 
9 
9 


3600 000e :55a.m. 107 40, 32 22.4 117 21.2 0 3856, 3857 
3601 12 :55a.m. 107 40, From 9:55 a.m. to 0 3856, 3857 
3602 000e 11:55a.m. 10 40, 2:25 p.m. the boat 0 
3603 12) l=55%a.m. © 10) 5405 drifted from the 0 
3604 000e 12:12p.m. 38 40, above position 0 
3605 12 12:12pm. 38 40, to the following 0 
3606 000e 1:00pm. 70 40,5 position 0 
3607 12 1:00p.m. 70 40;, 32° 1677 117° 19/0 0 
April 16, 1913 
3608 000e 6:20am. 20 40, 32 22.4 117 21.2 0 Position throughout 
3609 12 6:20am. 20 40, 32 224 117 21.2 0 day maintained by 
3610 000e 7:lia.m. 31 40, 0 ‘steam’? within + 
3611 12 7:15am. 31 40, 32 224 117 21.2 0 mile of that entered 
3612 000c 8:00am. 73 40, 32 22.4 117 21.2 0 4034, 4037 
3613 12 8:00am. 73 40, 32 22.4 117 21.2 0 4034, 4037 
3614 K.000 8:19am. 10 40, 32 22.4 117 21.2 500 4035, 4036 
3615 K.000 9:04am. 9 40, 32 224 117 21.2 400 4038, 4039 
3616 12 9:42am. 92 40, 32 22.4 117 21.2 0 4040, 4045 
3617 K.000 9:48am. 9 40, 32 22.4 117 21.2 300 4041, ........ 
3618 K.000 10:17am. 8 40, 32 22.4 117 21.2 200 4043, ........ 
3619 K.000 10:40am. 8 40, 32 224 117 21.2 150 —_..... 
3620 K.000 10:59am. 8 40, 32 22.4 117 21.2 125 4046, 
3621 K.000 11:25 a.m. 6) 4055 (32, 22.4. Ay 212 00) 404i 
3622 000c 11:26a.m. 40 40, 32 22.4 117 21.2 0 4048, 4052 
3623 12 11:26am. 40 40, 32 22.4 117 21.2 0 4048, 4052 
3624 K.000 11:41am. 6 40, 32 22.4 117 21.2 75 4049, 4050 
3625 K.000 11:59am. 6 40, 32 224 117 21.2 60 4051, 4053 
3626 000e 12:44p.m. 61 40, 32 224 117 21.2 0 4055, 4076 
3627 12 12:44pm. 61 40, 32 224 117 21.2 0 4055, 4076 
3628 K.000 12:45pm. 7 40, 32 22.4 117 21.2 50 4054, 4056 


April 17, 191 


wo 


3629 K.000 5:45am. 6 40, 32 22.4 117 21.2 5 4077,4080 See also 4079 
3630 000e 5:56a.m. 58 40, From 5:48 to 8:50 0 4078,4086 Hauls 3629 to 3641 
3631 12 5:56am. 58 40, a.m. the boat 0 4078, 4086 were made while 
3632 K.000 6:10am. 6 40, drifted from the 7 4081, 4082 steaming slowly 
3633 K.000 6:22am. 6 40, above position 10 4083, 4084 against the drift 
3634 K.000 6:33am. 7 40, to the following 12 4085, 4087 
3635 K.000 6:45am. 7 40, To AOS Seen 
3636 K.000 7:18am. 7 40; ie 4092 SS== 
3637 000e 7:22am. 78 40; 0 4091, 4099) 
3638 12 7:22am. 78 40, Ge opieaqngy oo een 
3639 K.000 7:32a.m. 6 40; 20) 4093; --.-- 
3640 K.000 8:17am. 6 40; 32°22'6 117° 2271 25 4095, 4096 
3641 K.000 8:28am. 6 40; position 30 4097, 4098 

August 7, 1913 
3642 000e 10:56am. 44 62, 34 2.2 119 11.6 4 4316, ........ Haul 3642 ended at 
3643 000e 1:15pm. 77 64, 33 58.4 119 19.5 0 4827, 4345 34° 1/6 N and 
3644 000e 4:03pm. 27 66., 33 55.5 119 29.0 0 4846, 4347 119° 10!5 W 


August 8, 1913 


3645 000e 9:55am. 45 63, 33 35.0 119 16.0 0 4376, 4389 

3646 000e 1:37p.m. 67 59. 33 52.0 118 57.5 OF 4405-2 .8e Haul 3646 ended at 

3647 000e «7:00pm. 75 (574) 34 0.8 118 46.4 4 4494 ........ 33° 50!0 N and 
August 9, 1913 

3648 000e 7:27a.m. 56 (58.4) 33 57.7 118 51.0 4 4451, .......- 118° 55!0 W 

3649 000e 9:05am. 67 58. 33 56.5° 118 52.0 O= 44735 x. 


August 10, 1913 
:>55a.m. 20 (53.,) 33 445 118 26.2 0) 45195s——- Haul 3650 made under 


steam 


| 


3650 000¢ 
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TABLE 3.—PLANKTON FIELD Datra—(Continued) 


Position Depth Water 
Haul Apparatus Timeof, Dura- Sec- in sample 
number used day tion tion N lat. W long. meters numbers Remarks 
September 12, 1913 
3651  K.B. 3:15p.m. ... 40, 32 22.4 117 21.2 1 All K.B. hauls from 
3652 K.B. 3:35 p.m. .... 40, From 3:15 to 4:48 5 3651 to 3838 are 
3653 ~~ K.B. 3:42pm. -... 40, p-m. boat drifted 9 probably defective, 
3654 KB: 3:50pm. -... 40; from above to 18 the bottle not 
3655  K.B. 3:58 p.m. .... 40, following position 27 closing properly 
3656 K.B. 4:08 p.m. .... 40, 37 
3657 = K.B. 4:16pm. ... 40, 46 
3658  K.B. 4:25p.m. ... 40; 32° 20/5 117° 1927 55 
3659 ~=—-K.B. 6:02pm. ....° 40, 32 2214 117 21.2 73 
3660 K.B. 6:10 p.m. ... 40, From 5:35 to 8:00 92 
3661  K.B. 6:25pm. .... 40, pm. boat drifted = 110 
3662 K.B. 6:42pm. .... 40, from above to 147 
3663 K.B. 7:00 p.m. .... 40, following position 185 
3664 K.B. 7:20p.m. .... 404 230 
3665 K.B. 7:40 pam. ... 40, 32°20{0 117° 1971 275 
3666 K.B. 8:50p.m. ... 40, 32 22.4 117 21.2 365 
3667 K.B. 9:05pm. ... 40, 32 22.2 117 20.9 550 
3668 ~——-K.B. 9:30p.m. .... 40, 32 21.9 117 20.6 735 
September 13, 1913 
3669 K.B. 6:20pm. ... 40, 32 22.4 117 21.2 1 
3670 ~=K.B. 6:30 p.m. ... 40; From 6:15 to 8:12 5 
3671 K.B. 6:42 p.m. .... 40, pm. boat drifted 9 
3672 ~=K.B. 6:55 p.m. .... 40, from above to 18 
3673  K.B. ielOwpem= 4.05 following position 27 
3674 = =K.B. 7:20p.m. .... 405 37 
3675 KeB: (45pm: (== 40; S25 21025 WTS 19a 46 
September 17, 1913 
3676 K.B. 6:00pm. ... 40,; 32 22.4 117 21.2 il 
3677 K.B. 6:06pm. ... 40; From 5:50 to 8:05 5 
3678 = K.B. 6:12pm. = 405 p-m. the boat 9 
3679 K.B. 6:18 p.m. .... 40; drifted from the 18 
3680 K.B. 6:25pm. —.. 40; above position 27 
3681 K.B. 6:35 p.m. ... 40; to the following 37 
3682 KB. 6:42pm. .... 40; position 46 
3683 K.B. 6:48 p.m. .... 40; 55 
3684 K.B. 6:58pm. ... 40; 1/83 
3685 K.B. 7:06yp:m- =. 405 92 
3686 K.B. 7:15 p.m. ... 40; 110 
3687 ~ K.B. 7:23 p.m. .... 40; 147 
3688  K.B. @:32pm. -.. 40; 185 
3689 = K.B. 7:44pm. .... 40; 230 
3690 =K.B. (52pm. --. 40, 32° 23/9 117° 214 275 
3691 K.B. 8:38pm. .. 40, 32 22:4 117 21.2 365 
3692 K.B. 8:57pm. .. 40, 32 22:4 117 21.2 460 
3693 K.B. Osi 2spomes 2 405 32224 eee 550 
3694 K.B. 9:32p.m. ... 40, 32 22.4 117 21.2 735 
3695 K.B. 9:56pm. =. 40; 32 22:4 T17, 2182) “915 
September 18, 1913 
3696 K.B. 9:18 p.m. .... 40, 32 224 117 21.2 1 
3697 K.B. 9:24pm. ... 40, From 9:04 p.m. to 5 
3698 K.B. 9:36 p.m. .... 40, 1:46 a.m. the boat 9 
3699 K.B. 9:42pm. .... 40, drifted from the 18 
3700 =K.B. 9:48pm. ... 40, above position 27 
3701 K.B. 9:54pm. ... 40, to the following 3 
3702 K.B. 10:02pm. -.. 40, position 46 
3703 K.B. 10:08pm. -.. 40, 55 
BOL KBD L0:15ipsms = 740; 73 
3705 K.B. 10:34pm. —. 40, 92 
3706 K.B. 10:42pm. .... 40, 110 
3707 K.B. 10:55pm. ... 40, 147 
BL08) KBs id2ipams ==) 40; 185 
SOOM ISG see ll 27pm es 40g 230 


246 


Haul Apparatus 


number 


3710 
3711 


3712 
3713 
3714 
3715 


3716 
3717 
3718 
3719 
3720 
3721 
3722 
3723 
3724 
3725 
3726 
3727 
3728 
3729 
3730 
3731 
3732 
3733 


3734 
3735 
3736 
3737 
3738 
38739 
3740 
3741 
3742 
3743 
3744 
3745 
3746 
3747 
3748 
3749 
3750 
3751 
3752 
3753 


3754 
3755 
3756 
3757 
3758 
3759 
3760 
3761 
3762 
3763 
3764 
3765 
3766 
3767 


used 


AP 


ARAAA 


=a 
‘ 


Y 


alalalalalalalatalslststalalala 


laltbalslalalalalalatalelelalalalala 


slalalalalatalalalalalalals 


DWN WW 


University of California Publications in Zoology 


TABLE 3.—PLANKTON FIELD Data—(Continued) 


Time of 


12 


RWOWW NNN NNR RR ee 


DMWARMDAAAA UMW HES oe OOS 


RMONANAAAADBGBAAAA 


day 


734 p.m. 
:47 p.m. 


2:04 a.m. 
2:27 a.m. 
2:42 a.m. 
:08 a.m. 


2:15 a.m. 
2:25 a.m. 
735 a.m. 
742 a.m. 
715 a.m. 
:27 a.m. 
230 aI). 
:47 a.m. 
:54 a.m. 
:04 a.m. 
12 a.m. 
222 a.m. 
34 a.m. 
745 a.m. 
719 a.m. 
735 a.m. 
750 a.m. 
:10 a.m. 


222 a.m. 
26 a.m. 
152 a.m. 
:13 a.m. 
:20 a.m. 
:26 a.m. 
:41 a.m. 
:53 a.m. 
:01 a.m. 
:10 a.m. 
:17 a.m. 
:27 a.m. 
:00 a.m. 
112 a.m. 
:24 a.m. 
:40 a.m. 
:57 a.m. 
“ieee 
:08 a.m. 
736 a.m. 


10 a.m, 
15 a.m. 
:19 a.m. 
:25 a.m. 
:35 a.m. 
743 a.m. 
:49 a.m. 
:56 a.m. 
:04 a.m. 
:13 a.m. 
:20 a.m. 
:29 a.m. 
:13 a.m. 
:26 a.m. 


Dura- 
tion 


Seec- 
tion 


40, 
40, 


40, 
40, 
40, 
40, 


40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 


40.5, 


41, 
41, 
40, 
40, 
40, 
40, 


40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 


40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40; 
40, 
40, 
40, 


Position 


a 
N lat. W long. 


Depth 
in 
meters 


September 18, 1913 


September 19, 1913 


cree Palle) alle Palas) 
September 20, 1913 

32) 2214 117 21.2 

From 12:12 to 2:54 
a.m. the boat 
drifted from the 
above position 
to the following 
position 


32° 22.0 117 20.7 

32 21.6 117 20.2 
September 21, 1913 

32 22.4 117 21.2 

From 3:20 to 5:34 
a.m. the boat 
drifted from the 
above position 
to the following 
position 


32° 2179 117° 19’8 

32; 22.4 117 21.2 

From 5:56 to 8:58 
a.m. the boat 
drifted from the 
above position 
to the following 
position 

32° 2122 117° 20/6 
September 22, 1913 

32 22.4 117 21.2 

From 6:07 to 7:57 
a.m. the boat 
drifted from the 
above position 
to the following 
position 


32° 23!2 117° 20: 
32 22.4 117 21 
32 22.4 117 21 


mo oO 


Water 
sample 
numbers 


4663, .....:.- 
4664, n= 


Remarks 


[ Vou. 15 
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TABLE 3.—PLANKTON Firtp Datra—(Continued) 


Position Depth Water 
Haul Apparatus Timeof Dura- See- ————*~————_, in sample 
number used day tion tion N lat. W long. meters numbers Remarks 
September 22, 1913 

38768 ——‘K.B. 8:45:arm 2 405) 13252322) 17) 2016) 275 

3769 KB. 9:00am. -.. 40; 82 23.2 117 20.3 365 

3770 — KB. OlGramiye =n 405 32/2383) dal 20M 466 

Sail KCB: 9:3o;a.me 405 32) 2323) Dili 98" 550 

aga KB. 02am. ... 40, 32 22.4 117 21.2 735 

iio eB. LOs39Iamia == 406 32) 22:3" 17) 2016) 915 
September 23, 1913 

3774 = KB. Orl6ja:ms 2 40; 32) 2247 21k 1 

3775 = K.B. 9:22am. .... 40; 32 22.4 117 21.2 5 

3776 §=K.B. 9:28am. .... 40; From 8:59 to 11:40 9 

3777 —Ss «KB. 9:38 a.m. .... 40; a.m. the boat 18 

3778 K.B. 9:44am. .... 40; drifted from the 27 

3779 K.B. S5ilvam., = 40% above position 37 

3780) KeEB!  20:00'am. == 40; to the following 46 

3781 K.B. 10:07a.m. ... 40; position 55 

3782 K.B. 10:l6a.m. .... 40; 73 

3783 K.B. 10:25am. ... 40; 92 

3784 K.B. 10:37am. ... 40; 110 

SSO es) 0: 46ra-me = 405 147 

3780) KB) D0:56iam: =. 40; 185 

3787 K.B. 40, 230 

3788 K.B. : oe 405) otertadn lilivei20!seaano 

ike) akleyy GIR yoy es COR Py pet ain? Pale) Bias 

3790 K.B. 12:58pm. ... 40, From11:58a.m.to 460 

3791 K.B. HlOyp.me a= 405 2:01 p.m. boat OE) Ot: Meee weeps 

3792°-. K.B. 1:44p.m. ... 40, drifted from above 735. ........... 
to following position 

3793 K.B. PRN) ops. see CO, BOR PEL alia SCnlGs: eee 

3794 KB. Slow -= 4 0peo2) 2 ek6) elles 20'S) 100M sees 
September 24, 1913 

DSM RGB) el2:19 peme ee 405 32) 2 2I4 ON7y DikD 1 4680), ....... 

3796 K.B. 12:30pm. ... 40, From 11:50 a.m. to 5 

3797 K.B. 12:36pm. ... 40, 1:20p.m.the boat 9 

3798 K.B. 12:46pm. ... 40, drifted from above 18 

3799 K.B. 12:53pm. ... 40, to following position 27 

3800 K.B. i O0}psmne 2 4.05 37 

3801 K.B. L:A3ipm: -.. 40, 32°22/0 i17° 20% 46 

3802 K.B. 41pm. .. 40; 32 22:4 17 2132 55 

3803 K.B. 1:49p.m. ... 40, From 1:38 to 3:00 72 

3804 K.B. 1:57pm. ... 40, p-m. the boat 92 

3805 K.B. 2:06pm. .... 40, drifted from the 110 

3806 ~=K.B. 2:15 p.m. .... 40, above position 147 

3807 K.B. 2:26p.m. .... 40, to the following 185 

3808  K.B. 2:40p.m. .... 40, position 230 

3809 = K.B. 2:52pm. .... 40, 32°2176 117° 20/9 275 

3810 K.B. 3:30pm. .... 40, 32 22.4 117 21.2 365 

3811 K.B. 3:47p.m. ... 40, From 3:25 to 5:05 460 

3812 K.B. 4:05p.m. .... 40, p-m. the boat 550 

Sols KB: 4:25 p.m. .... 40, drifted from above 735 .................. 
to following position 

3814 K.B. dlasaliaie 5 GN SRI PAY abbey” Wilby” ee ee 
September 25, 1913 

3815 K.B. 2:04p.m. .... 40; 32° 22:3) 117 211! 73 

3816 K.B. 2:23pm. ... 40, 32) 22:0 117 20:8 (735 

3817 K.B. SOARS ee CIR By Peyey allie Paley/ 55 

3818 K.B. 3:30pm. = 40, 32) 22:4 117 219 73 

3819 ~K.B. Des par Og soe aoed) ealilieaitel 92 

3820 K.B. 3:09pm. -... 40, 32 2232 1117 21:0) 110 

3821 K.B. 4:02pm. ... 40, 32 21.6 117 20.8 147 

3822 K.B. 5:38pm. ... 40, 32 23:0 117 21.3 185 

3823 K.B. S:o2pm. ... 40; 32 224 17 21.2 230 


Haul Apparatus 


number 


8824 
3825 
3826 


used 


AAA 


akalalalalakalalalaiealaiesl: 
Bits tt to td tb bb 


000e 
K.000 
K.000 
K.000¢ 
K.000 
K.000 
K.000e 
K.000 
K.000 
K.000e 
K.000 
K.000 
K.000¢ 
K.000 
K.000 
K.000¢ 
K.000 
K.000 
K.000¢ 
K.000 
K.000 
K.000¢ 
K.000 
K.000 
K.000e 
K.000 
K.000 
K.000¢ 
K.000 
K.000 
K.000e 
K.000 
K.000¢ 
K.000 
K.000 
K.000e 
000 
000e 
000 
000¢e 
K.000 
K.000 
K.000e 
K.000 
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TABLE 3.—PLANKTON FieLp Data—(Continued) 


Water 
sample 


Time of 


coon Ol bo 


10 
10 


WHDWDOHMDDDDDODHHDHAIIAIAIIWAINVAUAARAAAAAAGAAaASnDNIN 
¢ bob 


ay 


:06 p.m. 
3:19 p.m. 
3:47 p.m. 


:10 p.m. 
:20 p.m. 


736 p.m. 
:02 a.m. 
:08 a.m. 
:16 a.m. 
:30 a.m. 
:55 a.m. 
:01 a.m. 
:20 a.m. 
:57 a.m. 
:25 a.m. 


:42 a.m. 
:50 a.m. 
:50 a.m. 
:50 a.m. 
:14 a.m. 
:14 a.m. 
714 a.m. 
:28 a.m. 
7:28 a.m. 
:28 a.m. 
743 a.m. 
:43 a.m. 
:43 a.m. 
753 a.m. 
753 a.m. 
753 a.m. 
:1ll a.m. 
:11 a.m. 
:11 a.m. 
:28 a.m. 
:28 a.m. 
728 a.m. 
745 a.m. 
745 a.m. 
745 a.m. 
:02 a.m. 


767 a.m. 
'57 a.m. 
:57 a.m. 
:12 a.m. 
:12 a.m. 
:12 a.m. 
712 a.m. 
:23 a.m. 
:23 a.m. 
:23 a.m. 
:34 a.m. 


Dura- 
tion 


OV OT OT OF OF OF OF OF OF OF OF OF OF OF 1. O17 OT OF OF OT OF OF OT OT OT OT OT OT OT ON CT ST OT CID DMD WUC AAA UW 


Sec- 
tion 


40, 
40, 
40, 


40, 
40, 


40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40, 


40, 
40, 
40. 
40, 
40, 
40, 
40, 
40, 
40, 
40, 
40. 
40, 


Position Depth 
— in 
N lat. W long. meters 


September 25, 1913 
From 5:50 to 7:40 110 
p-m. the boat 550 
drifted from above 735 
to following position 
32° 20:0 117°193 915 
32 22 117 21 ) 
September 26, 1913 
From 11:15 p.m.on 460 
Sept. 25 to 5:15 5 
a.m. on Sept. 26 9 


boat drifted from 275 
above to following 365 
position 1 
Bye alin ale 27 
32 224 117% 212" 735 
Bey pel alah Palepy {2 )ills) 
32 22.4 117 21.2 1 
May 8, 1914 
BRy PRE ality alG ee) 


From 5:38 to 9:17 
a.m. the boat 
steamed from the 
above to the 
following position 


w rs ns = = 
SOSOSTOMOSOROCOROCOCINSCONSCODSOSONOS 


pe) 


=i 
to 
nw 


0 


SRS Res es es ies ie 


wu wts 


ile? 
ial 
117 
117 
117 
117 
117 


bo bo bo tw bo by bo 
WNOMWNMMNMNY 
ee tt 
1 10 1 OO 


numbers 


4710, 
4710, 
4713, 


4716, 
4715, 


4718, .. 


4720, 
4720, 


4721, .. 
4721, .. 


4714 


A717 


[ Vou. 15 


Remarks 


Cloudy and calm until 
7:00 a.m.; sun out 
intermittently until 
9:00 a.m.; bright 
and clear throughout 
remainder of day 


All K.000 and K.000e 
hauls during May, 
1914, were made 
while the boat was 
slowly steaming 
against the drift 


From 10:12 am. to 
6:05 p.m. the position 
was maintained 
within } mile of 
that entered 


1916] 


Haul Apparatus 


number 


3884 
3885 
3886 
3887 
3888 
3889 
3890 
3891 
3892 
3893 
3894 
3895 
3896 
3897 
3898 
3899 
3900 
3901 
3902 
3903 
3904 
3905 
3906 
3907 
3908 
3909 
3910 
8911 
3912 
3913 
3914 
3915 
3916 
3917 
3918 
3919 
3920 
3921 
3922 
3923 
3924 
3925 
3926 
3927 
3928 
3929 
3930 
3931 
3932 
3933 
3934 
3935 
3936 
3937 
3938 
3939 
3940 
3941 
3942 
3943 
3944 


used 


K.000 
K.000¢ 
K.000 
K.000 
K.000e 
K.000 
K.000 
K.000e 
K.000 
K.000 
K.000¢ 
K.000 
K.000 
K.000e 
K.000 
Kk.000 
K.000¢ 
000e 
K.000 
K.000 
K.000e 
K.000 
K.000 
K.000¢ 
K.000 
K.000 
K.000e 
K.000 
K.000 
K.000e 
K.000 
000 
000e 
K.000 
K.000 
K.000e 
K.000 
K.000 
K.000¢ 
K.000 
K.000 
K.000e 
K.000 
K.000 
K.000¢ 
K.000 
K.000 
K.000¢ 
K.000 
K.000 
K.000¢ 
K.000 
K.000 
K.000¢ 
K.000 
K.000 
K.000e 
K.000 
K.000 
K.000¢ 
000e 
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TABLE 3.—PLANKTON FIELD DatTa—(Continued) 
Water 


Time of 


10 


10: 
10: 


10 


10: 
10: 
10: 
10: 
Ue 
ante 
11: 


11 


ite 


11 
11 
1 
11 
11 
12 
12 


12 


ss) 


WMWODMWDMONININIAIWINANAIANANANDAAAAAAAAANHH HEHE HEHE Hee 


day 


734 a.m. 
34 a.m. 
45 a.m. 
245 a.m. 
45 a.m. 
56 a.m. 
56 a.m. 
56 a.m. 
10 a.m. 
10 a.m. 
10 a.m. 
722 a.m. 
22 a.m. 
:22 a.m. 
744 a.m. 
:44 a.m. 
744 a.m. 
752 a.m. 
750 p.m. 
:50 p.m. 
:50 p.m. 
:02 p.m. 
:02 p.m. 
202 p.m. 
219 p.m. 
719 p.m. 
:19 p.m. 
734 p.m. 
734 p.m. 
734 p.m. 
200 p.m. 
205 p.m. 
205 p.m. 
2:25 p.m. 
225 p.m. 
:25 p.m. 
237 p.m. 
37 p.m. 
37 p.m. 
:50 p.m. 
:50 p.m. 
:50 p.m. 
203 p.m. 
03 p.m. 
03 p.m. 
216 p.m. 
716 p.m. 
216 p.m. 
735 p.m. 
735 p.m. 
735 p.m. 
249 p.m. 
:49 p.m. 
:49 p.m. 
:09 p.m. 
:09 p.m. 
209 p.m. 
740 p.m. 
:40 p.m. 
740 p.m. 
758 p.m. 


bo 


OU OL OF OL OF OF OF OV OT OV OL OF OV OF OF OF OV OF OV OF OT OT OT OT OF OF OV OV SV AV OT OT OT OV OF OY OF OV OF OT OT OF G1 GO OV OV OV OV OT OV OV OV OF OV OV OT OV OV OV OV ON 


- See- 


tion 


Position 


N lat. W long. 
May 8, 1914 
99 


Depth 
in 
meters 


32 22.7 117 19.2 0 


32 22.7 117 19. 


32 22.7 117 19.2 16 


32 22.7 117 19.4 


32 22.7 117 19.2 0 
32 22.7 117 19.2 18 
32 22.7 117 19.2 0 
32 22.7 117 19.2 0 


oe eat, ality alee 


wo 
.) 
~] 
ns) 


117% 19:2 0 


oo cal 
32 22.7 117 19.2 0 
32 22.7 117 19:2 40 
32 22:7 10:7 19.2 0 
32 22.7 117 19.2 0 
32 22.7 117 19.2 40 
32 22.7 117 19.2 0 
32 22.7 117 19.2 0 
32) 22.7 117 19.2 0 
32 22.7 117 19.2 46 
32 22.7 117 19.2 0 
32 22.7 117 19.2 0 
32 22.7 117 19.2 88 
32 22.7 117 19.2 0 
32 22.7 117 19.2 0 
32 22.7 117 19.2 88 
32 22.7 117 19.2 0 
32 22.7 117 19.2 0 
32 22.7 117 19.2 124 
32 22.7 117 19.2 0 
oa 22.7 117 19:2 6 0 
32 22.7 117 19.2 125 
32 22.7 117 19.2 0 
0 
9 
0 
0 
9 
0 
0 
18 
0 
0 
18 
0 
0 
45 
0 
0 
45 
0 
0 
90 
From 6:05 to 9:05 0 
p-m. the boat 0 


steamed fromthe 136 


above to the 0 
following position 0 

5 

0 

0 

32° 2271 117° 1878 0 


sample 
numbers 


4741, 


Remarks 


Imperfeetly closed 


Imperfectly closed 


Failed to close 


Failed to close 


Failed to close 


Failed to close 


Failed to close 


Sunset, 6:33 p.m.; 
bright moonlight 
throughout evening 


Haul Apparatus 


number 


3971 


3987 
3988 
3989 
3990 
3991 
3992 
3993 
3994 
3995 
3996 
3997 
3998 
3999 
4000 
4001 
4002 
4003 
4004 
4005 


used 


000 

000e 
K.000 
K.000 
K.000e 
K.000 
K.000 
K.000¢ 
K.000 
K.000 
K.000e 
K.000 
K.000 
K.000e 
K.000 
K.000 
K.000¢ 
K.000 
K.000 
K.000e 
K.000 
K.000 
K.000¢ 
K.000 
K.000 
K.000e 
K.000 
K.000 
K.000e 


000 

000e 
K.000 
K.000 
K.000e 
K.000 
K.000 
K.000¢e 
K.000 
K.000¢ 
K.000 
K.000 
K.000e 
K.000 
K.000 
K.000e 
K.000 
K.000 
K.000¢ 
K.000 
K.000 
K.000e 
K.000 
K.000 
K.000¢ 
K.000 
K.000 
K.000e 
K.000 
K.000 
K.000e 
K.000 


T 


9 


9: 


10 


10: 
10: 
10: 
10: 
10: 


10 
10 
10 
10 


10: 
10 
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TABLE 3.—PLANKTON FirLp Data—(Continued) 


Water 
sample 
numbers 


ime of 
day 


704 a.m. 
54 a.m. 
213 a.m. 
13 a.m. 
13 a.m. 
27 a.m. 
27 a.m. 
27 a.m. 
:41 a.m. 
741 a.m. 
:41 a.m. 
sDove Ms 
53 a.m. 
753 a.m. 
:23 p.m. 


12: 
12: 


ils 


OCWDMDMDDDDDHWDAIIAIIYAIVIAIAIARBDAAAAAAAABDWMINA Hr re 


:23 p.m. 
:23 p.m. 
2:38 p.m. 
2:38 p.m. 
738 p.m. 
:54 p.m. 
54 p.m. 
54 p.m. 
10 p.m. 
:10 p.m. 
:10 p.m. 
725 p.m. 
725 p.m. 
:25 p.m. 


[D3 a.m. 
Sao.s eh.00 
706 a.m. 
:06 a.m. 
:06 a.m. 
Bian 
:17 a.m. 
17 a.m. 
39 a.m. 
739 a.m. 
49 a.m. 
49 a.m. 
749 a.m. 
730 a.m. 
:30 a.m. 
7:30 a.m. 
743 a.m. 
743 a.m. 
243 a.m. 
:55 a.m. 
755 a.m. 
755 a.m. 
10 a.m. 
10 a.m. 
210 a.m. 
:26 a.m. 
:26 a.m. 
726 a.m. 
743 a.m. 
743 a.m. 
243 a.m. 
:00 a.m. 


COT OT OF OT OL OF SU OT OF OT OF OF OF OF OF OF OF OF OF OF Ot OF St Or Ot OT OF Or 


OU OF OT OF OF OF OF OF OT OT OFT OFT OF OF OF OT OF OF OT Ot St OT OF OF OF OF OF OF OT C1 OT OT 


- Sec- 


tion 


41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
4, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
40.5, 
40.5, 
40.5, 
40, 
40, 
40, 
40, 
40, 
40, 


41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
4, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 


Position 


N lat. 


32, 21.0 


W long. 
May 9, 1914 


117 


24.0 


From 9:46 a.m. to 
12:25 p.m.the boat 0 
steamed from the 


above to the 


following position 


32° 2125 


117° 23°9 


From 12:25 to 1:20 
p-m. the boat 
steamed from the 


above to the 


following position 


BQ° 2022) WiMTes213 
May 10, 1914 
32) 210) i 240 
32 21.0 117 24.0 
32 21.0 117 24.0 
32), 21.0 117 24.0 
32 21.0 117 24.0 
32 OT OM ate ee 
32 21.0 117 24.0 
oo 0} aay 2420 
32 21:0! 117 24:0 
32 21.0 117 24:0 
32 21.0 117 24.0 
32 21.0 117 24.0 
32 21.0 117 24.0 
32 21.0 117 24.0 
32 21.0 117 24.0 
32 21.0 117 24.0 
32 21.0 117 24.0 
32 21.0 117 24.0 
32 21.0 117 24.0 
32 21.0 117 24.0 
32) 210) L7-32420 
32 21.0 117 24.0 
32 21.0 117 24.0 
32 21.0 117 24.0 
32 21.0 117 24.0 
32, 21.0 117 24.0 
32 21.0 117 24.0 
32 21.0 117 24.0 
32 21.0 117 24.0 
32 21.0 117 24.0 
32 21.0 117 24.0 
32) 210 a7 24:0 


Depth 
in 
meters 


[ Vou. 15 


Remarks 


Cloudy until 10 a.m., 
then bright and 
clear; heavy sea 


Failed to close 


Bright and clear 
throughout day 

Position throughout 
day maintained by 
‘steam’? within } 
mile of that entered 


1916] 


Haul Apparatus 


number 


4006 
4007 
4008 
4009 
4010 
4011 
4012 


4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4031 
4032 
4033 
4034 
4035 
4036 
4037 
4038 
4039 
4040 
4042 
4043 


4044 
4045 
4046 
4047 
4048 
4049 
4050 
4051 
4052 
4053 
4054 
4055 
4056 
4057 
4058 
4059 
4060 
4061 


4062L 
4063R 
4064L 
4065R 


used 


K.000 
K.000¢ 
K.000 
K.000 
K.000¢ 
000 
000e 


000 

000e 
K.000 
K.000 
K.000¢ 
K.000 
K.000 
K.000¢ 
K.000 
K.000 
K.000e 
K.000 
K.000 
K.000 
K.000 
K.000 
K.000 
K.000e 
k.000 
K.000 
K.000e 
K.000 
K.000 
K.000¢ 
K.000 
K.000 
K.000¢ 

000 
K.000 
K.000 


000 
000¢ 
K.000 
K.000 
K.000 
K.000 
K.000 
K.000 
K.000 
K.000 
K.000 
K.000 
K.000 
K.000 
K.000 
000 
000e 
K.000 


$.000 
8.000 
$.000 
8.000 
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TABLE 3.—PLANKTON FIELD Data—(Continued) 


Time of 


12 


AAA 


VUWWwWwWWwWNNWNdoHH 


day 


:00 a.m. 
:00 a.m, 
19 a.m. 
19 a.m. 
:19 a.m. 
:34 a.m. 
:34 a.m. 


2:29 a.m. 
:29 a.m. 
:40 a.m. 
2:40 a.m. 
2:40 a.m. 
754 a.m. 
2:54 a.m. 
:04 a.m. 
:07 a.m. 
:07 a.m. 
:07 a.m. 
:20 a.m. 
:20 a.m. 
:38 a.m. 
7:38 a.m. 
:20 a.m. 
:20 a.m. 
:20 a.m. 
:36 a.m. 
736 a.m. 
736 a.m. 
:52 a.m. 
252 a.m. 
52 a.m. 
213 a.m. 
713 a.m. 
713 a.m. 
:28 a.m. 
739 a.m. 
:53 a.m. 


2:16 a.m. 
2:16 a.m. 
2:30 a.m. 
2:43 a.m. 
:55 a.m. 
:06 a.m. 
1:19 a.m. 
rou; aems 
:52 a.m. 
:07 a.m. 
:22 a.m. 
:39 a.m. 
:55 a.m. 
715 a.m. 
734 a.m. 
755 a.m. 
755 a.m. 
:04 a.m. 


:20 a.m. 
7:20 a.m. 
:20 a.m. 
:20 a.m. 


Dura- 


tion 


OL OL OF OF OF OF OF OF OF OF OF OT OT OT ST OT OT ON OV OT OV OF OF OT OT OT OT OF OT OT OT OT OV OT OT OT OF OL OV OV OV OV OV OV OV OV OV OT ror or or or or or 


Ree 
ooo 


See- 


tion 


Al, 
41, 
41, 
41, 
41, 
41, 
41, 


41, 
4l, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 
41, 


Position 


N lat. W long. 
May 10, 1914 


oz 21/0" T17 (24:0 
32 21.0 117 24.0 
32 21.0 117 24.0 
32 21.0 117 24.0 
32 21°50 117 24:0 
32 21.0 117 24.0 
32 21.0 117 24.0 

May 11, 1914 
oe, 2:0) 17 24:0 


From 12:27 to 4:02 
a.m. the boat 
steamed from the 
above to the 
following position 


32° 18!5 117° 2772 
May 12, 1914 
32) 227 9 17) 19%2 


From 12:12 to 4:10 
a.m. the boat 
steamed from the 
above to the 
following position 


32° 20!6 117° 20/2 
May 14, 1915 


32| 21/0 “107 19:7 


Depth 


in 


meters 


Water 
sample 
numbers 


4800, ........ 
4800, -:...... 


ABD6N 
4827, 4828 
4829, 4830 


4845, 4846 
4847, 4848 
4849, 4850 


Remarks 


Bright moonlight 
throughout night 


Failed to close 


Failed to close 


Cloudy but moonlight 
throughout night 


Failed to close 


Failed to close 


Clear and smooth 
throughout the 
morning 


252 


o0a 


Haul Apparatus 


number 


4066L 
4067R 
4068L 
4069R 
4070L 
4071R 
4072L 
4073R 
4074L 
4075R 
4076L 
4077R 
4078L 
4079R 
4080L 
4081R 
4082L 
4083R 
4084L 
4085R 
4086L 
4087R 
4088L 
4089R 
4090L 
4091R 
4092L 
4093R 
4094L 
4095R 
4096L 
4097R 
4098L 
4099R 
4100L 
4101R 


4102L 
4103R 
4104L 
4105R 
4106L 
4107R 
4108L 
4109R 
4110L 
4111R 
4112L 
4113R 
4114L 
4115R 
4116L 
4117R 
4118L 
4119R 
4120L 
4121R 
4122L 
4125R 
4124L 
4125R 


used 


8.000 
$.000 
$.000 
$.000 
$.000 
§.000 
8.000 
8.000 
8.000 
$.000 
$.000 
$.000 
$.000 
§.000 
$.000 
S.000 
8.000 
$.000 
S.000 
8.000 
$.000 
8.000 
$.000 
$.000 
$.000 
8.000 
$.000 
8.000 
$.000 
$.000 
$.000 
S.000 
$.000 
8.000 
8.000 
$.000 


$.000 
$.000 
$.000 
58.000 
$.000 
$.000 
8.000 
$.000 
8.000 
$.000 
$.000 
$.000 
8.000 
$.000 
$.000 
$.000 
$.000 
$.000 
$.000 
$.000 
$.000 
$.000 
$.000 
$.000 
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TABLE 3.—PLANKTON FIELD Data—(Continued) 


Time of 


6 


OOOO OOOODNDDODDODNDDIINAININAAS 


10: 


a 
ooo 


Bee ee 
bo bo OS OS 


= 


12 


= 
to 


MOHD ONIIVIIIAIINAAAAAAAAMNN 


day 


:57 a.m. 
257 a.m. 
257 a.m. 
:57 a.m. 
:33 a.m. 
733 a.m. 
733 a.m. 
733 a.m. 
709 a.m. 
:09 a.m. 
:09 a.m. 
:09 a.m. 
:43 a.m. 
743 a.m. 
743 a.m. 
743 a.m. 
715 a.m. 
:15 a.m. 
715 a.m. 
:15 a.m. 
745 a.m. 
245 a.m. 
:45 a.m. 
745 a.m. 
16 a.m. 
“1G a-m, 
:16 a.m. 
:16 a.m. 
2:25 p.m. 
:25 p.m. 
:25 p.m. 
:25 p.m. 
:55 p.m. 
:55 p.m. 
:55 p.m. 
:09 p.m. 


732 a.m. 
132 a.m. 
:32 a.m. 
:32 a.m. 
:08 a.m. 
:08 a.m. 
:08 a.m. 
:08 a.m. 
736 a.m. 
:36 a.m. 
736 a.m. 
:36 a.m. 
:20 a.m. 
720 a.m. 
:20 a.m. 
:20 a.m. 
:53 a.m. 
753 a.m, 
:53 a.m. 
:038 a.m. 
:25 a.m. 
:25 a.m. 
:25 a.m. 
:25 a.m. 


Dura- 


tion 


15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 


Sec- 
tion 


40, 
40, 
40, 
40, 
40.5, 
40.5, 
40.5, 
40.5, 


41, 


=D 


40,.5 


40... 


40, 


Position 


N lat. W long. 
May 14, 1915 


, From 4:25 to 10:50 


a.m. the boat 
drifted from the 
above to the 
following position 


Sem hod selulitoreoed 
32 23.0 117 19.4 


; From 12:10 to 1:30 


p-m. the boat 
drifted from the 
above to the 
following position 
32° 21271 «117° 1973 
May 15, 1915 
32 22.4 17 21.2 


From 5:20 to 9:25 


a.m. the boat 
drifted from the 
above to the 
following position 


Depth 
in 
meters 


18 
18 
92 
92 
18 
18 
92 
92 
18 
18 
92 
92 
18 
18 
92 
92 
18 
18 
92 
92 


18 


Water 
sample 
numbers Remarks 


..., 4928) Probably closed at 
-.-» 4928{ 20 meters 

---» 4930 

secerncen tA) 

are , 4931 

Aa , 4931 

4935 

4 4933 

ene , 4934 

ee , 4934 

.-, 4936 

zs 4936 

Se ihe , 4937) Probably closed at 
Sapam ,4937§ 24 meters 

..-» 4939 

see GUE) 

ee , 4940 

See , 4940 

..., 4942 Bright, clear, and 
sacecvery 4942 very rough 
oe , 4943 

Sa , 4943 

., 4945 

seceeeeey 4945 

waste , 4946 

Pes , 4946 


Basceces , 4948 Bright and clear 
poe 4048 throughout day 
eens , 4949 
ee , 4949 
--) 4951 
, 4951 
w+) 4952 
---) 4952 
---) 4954 
4954 


: Failed to close 
96 


., 4956 
4957 
vseeseey A95T 
pes , 4959 
, 4959 
.., 4960 
_., 4960 
., 4962 
vanssssny 4962 
eae 4963 
..., 4963 


n 
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TABLE 3.—PLANKTON FIELD Data—(Continued) 


Position Depth Water 
Haul Apparatus Timeof Dura- See ——  —_+—__—_, in sample 
number used day tion tion N lat. W long. meters numbers Remarks 
May 15, 1915 

4126L 8.000 8:55am. 15 40, 18 Hasleditorclos 
4127R 8.000 8:55am. 15 40, 18 gC O8E 
4128L 8.000 8:55a.m. 15 40, 73 

4129R 8.000 S:55iaam-. 15) 40; 32° 1520) 1172190 73 

4130L $.000 10:37am. 15 40, 32 23.0 117 19.1 18 

4131R 8.000 10:37am. 15 40, 18 

4132L 8.000 10:37am. 15 40; 92 Failed to close 
4133R 8.000 10:37am. 15 40; 92 

4134L 8.000 11:07am. 15 40, 1 hohe aeceeeese 

4135R 8.000 11:07am. 15 40, 1 Seen , 4969 

4136L 8.000 11:07am. 15 40, yy Mier tenar ri tale 


4137R 8.000 11:07a.m. 15 40, 92 ¢ Brabably closed high 


4138L 8.000 11:43am. 15 40, From 10:30 a.m. to 42 
4139R S.000 11:43am. 15 40, 1:15 p.m.the boat 42 
4140L S.000 11:43am. 15 40, drifted from the 92 
4141R S.000 11:43am. 15 40, above to the 92 


4142L 8.000 12:35pm. 15 40, following position 18 


4143R 8.000 12:35pm. 15 40, 18 

4144 8.000 12:35pm. 15 40, 92 

4145R 8.000 12:35pm. 15 40, 92 Failed to close 

4146L 8.000 1:08 p.m. 15 40, 18 

4147R 8.000 1:08pm. 15 40, 18 a 

4148L 8.000 1:08pm. 15 40, 92... 49771 6 rat 73 meter 

4149R S.000 1:08pm. 15 40, 32°192 117°188 92 WA OTe co oe ri ea ae 

May 16, 1915 

4150L $.000 5:27am. 15 40, 32 20.0 117 20.0 1s ,4979 Cloudy and smooth 

rieoe Snae a a.m. ie re a eee, ; re throughout day 
52L S. 727 a.m. ls 92 _, 4980 

4153R 8.000 5:27a.m. 15 40, 92 , 4980 

4154L 8.000 6:00am. 15 40, 18 .-, 4982 

4155R 8.000 6:00am. 15 40, 18 --, 4982 

4156L 8.000 6:00am. 15 40, 92 .., 4983? Probably closed at 

4157R 8.000 6:00am. 15 40, 92 ..,4983§ 84 meters 

4158L 8.000 6:27a.m. 15 40, 18 -, 4985 

4159R 8.000 6:27am. 15 40, 18 --, 4985 

4160L 8.000 6:27am. 15 40, 92 .-» 4986 

4161R 8.000 6:27am. 15 40, 92 .-, 4986 

4162L 8.000 6:56a.m. 15 40, From 5:15 to 11:45 18 -, 4988 

4163R 8.000 6:56a.m. 15 40, a.m. the boat 18 _......., 4988 

4164L 8.000 6:56a.m. 15 40, drifted from the 908 Paes , 4989 

4165R S.000 6:56am. 15 40, above to the Doha aees. , 4989 

4166L 8.000 @:divaams |b) 740) following position 18 -, 4991 

4167R 8.000 7:3lam. 15 40, 18 -, 4991 

4168L 8.000 7:3lam. 15 40, 92 _......, 4992 

4169R 8.000 7:3lam. 15 40, ee eee , 4992 

4170L 8.000 7:59am. 15 40, 18) se , 4994 

4171R 8.000 7:59am. 15 40, 18 ., 4994 

4172L 8.000 7:59am. 15 40, 92 .-, 4995 

4173R 8.000 7:59am. 15 40, 92 ......., 4995 

4174L 8.000 8:28am. 15 40, Se ts , 4997 

4175R 8.000 8:28am. 15 40, HB cs , 4997 

4176L 8.000 8:28am. 15 40, 92 -, 4998 

4177R 8.000 8:28am. 15 40, 92 , 4998 

4178L 8.000 8:56am. 15 40, 18 , 9000 

4179R 8.000 8:56a.m. 15 40, 18 -, 5000 

4180L 8.000 8:56am. 15 40, 92 -, D001 

4181R 8.000 8:56am. 15 40, 92 , 5001 

4182L 8.000 9:24am. 15 40, 18 5003 

4183R 8.000 9:24am. 15 40, 18 , 5003 

4184L 8.000 9:24am. 15 40, 92 -, 5004 

4185R 8.000 9:24am. 15 40, 92 ., 5004 

4186L 8.000 9:52am. 15 40, 18 , 9006 
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TABLE 3.—PLANKTON FIELD Data— (Concluded) 


Position Depth Water 
Haul Apparatus Timeof Dura- See- ————*—_——_, in sample 
number used day tion tion N lat. W long. meters numbers Remarks 
May 16, 1915 

4187R 8.000 9:52am. 15 740; 18 

4188L 8.000 9:52am. 15 40, 92 

4189R 8.000 9:52am. 15 40, 92 

4190L 8.000 10:17a.m. 15 40, 18 

4191R S.000 10:17am. 15 40, 18 

4192L 8.000 10:17am. 15 40, 92 

4193R S.000 10:17am. 15 40, 92 

4194L 8.000 10:42am. 15 40, 18 

4195R 8.000 10:42am. 15 40, 18 

4196L 8.000 10:42a.m. 15 40, 92 

4097R S.000 10:42am. 15 40, 92 

4198L 8.000 11:08am. 15 40, 18 

4199R 8.000 11:08a.m. 15 40, 18 

4200L 8.000 11:08am. 15 40, 92 

4201R 8.000 11:08a.m. 15 40, Cas 

4202L $.000 11:33am. 15 40, 22 - 9018 
4203R 8.000 11:33am. 15 40, 22 -, 9018 
4204L 8.000 11:33am. 15 40, 92 . -, 0019 
4205K S000) siie33ianms Wb) 40% 132272023 etali7ie 1920 OOhrs Sars , 5019 
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INTRODUCTION 


The biological survey of the waters of the Pacific adjacent to the 
coast of Southern California, which was begun by the Marine Bio- 
logical Association of San Diego in 1901, has been carried on by its 
successor, the Seripps Institution for Biological Research of the Uni- 
versity of California, since 1912. The aim has been to obtain as com- 
prehensive an understanding as possible of the life of the sea, and 
consequently considerable time and energy have been devoted to the 
investigations of the hydrographic conditions under which marine 
organisms live. The hydrographic data thus accumulated, together 
with all the other field data and a full discussion of the methods of 
collecting, laboratory analysis, accuracy of results, ete., have been 
published in detail (Michael and McEwen, 1915, 1916). 

However, as Thompson (1904-05, p. 171) says: ‘“We want to 
learn the general or average hydrographical conditions of temperature, 
salinity, and current at each place and at each depth, and then to 
learn the changes or fluctuations that these conditions undergo during 
the year or longer periods.’’ To realize this ideal obviously demands 
a very large number of observations taken at small intervals of time 
and space, and involves the application of methods of averaging and 
interpolating. Moreover, the results of such observations can not be 
adequately described or understood without a quantitative investi- 
gation of their causal relationships. Quantitative investigation brings 
the facts of observation into closer relationship, as logical consequences 
of known principles of physics and chemistry, and also indicates the 
existence of other important and related phenomena, and emphasizes 
the need of devising means for their direct observation. 

To obtain even a reasonable approximation to the complete knowl- 
edge of the hydrographie conditions in this region that we desire will 
require far more numerous and continuous observations than have 
yet been made. However, it is believed that the data now available 
warrant a brief account of the average hydrographic conditions and 
their fluetuations. 


1916] McEwen: Hydrographic Observations of Scripps Institution * 


~) 
i 
bo | 


‘ 
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A. THE REGION SURVEYED 


1. NUMBER OF OBSERVATIONS IN DIFFERENT PORTIONS OF THE REGION 
Both in hydrographic and biological investigations it is often de- 
sirable to divide the area to be explored into sections of convenient 
size and to deal separately with the observations made in each section. 
Rectangular sections, having bases equal to five minutes of longitude 
and altitudes equal to five minutes of latitude, have proved very con- 
venient in our oceanic investigations (Michael and McEwen, 1915, 
p. 46). Accordingly, each number written below the maps (pls. 1-3) 
is that of the section, twenty-five square minutes in area counted from 
‘the base-line, 114° W, and each number in the column at the left is 
that of the section north or south, as the case may be, of the other 
base-line, 32° N. Each of these numbers divided by 12 gives the 
number of degrees from the corresponding base-line to the center of 
the section to which it refers. Thus the two numbers corresponding 
to each section locate its center exactly, and therefore all observations 
are located to within an error of 2/5. The position of a section is 
indicated in the text (Michael and MeEwen, 1915, p. 46) by a section 
number giving the distance west of 114° W, accompanied by a swb- 
script giving the distance north or an exponent giving the distance 
south of 32° N. Thus 40, defines the section which is the fortieth west 
of 114° W and the fourth north of 32° N, while 40* defines the section 
which is the fortieth west of 114° W and the fourth south of 32° N. 
The number of observations, biological as well as hydrographic, 
made in each section prior to June, 1915, is approximately represented 
by stippling (pls. 1-3) ; hence these plates represent graphically the 
approximate number and distribution of observations throughout the 
whole area surveyed. Fully half of the observations are hydrographie. 


2. TOPOGRAPHY OF THE OCEAN BotTom 


Since it is desirable at the outset to have a general idea of the 
region explored, attention is first called to the contour maps (pls. 1-3) 
of the region which extends from Point Conception, 35° N, to Guada- 
lupe and Cerros islands, 28° N. The contours were determined, for 
the most part, from soundings entered on the United States Coast and 
Geodetic Survey charts; but our own soundings (Michael and McEwen, 
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1915, pp. 127-132) were also used, especially in the region west of 
Los Coronados (or the Coronado Islands, pl. 4). Here our intensive 
explorations made possible a more detailed representation of the to- 
pography. Though but few soundings have been made more than ten 
miles off shore, it is Improbable that future explorations will neces- 
sitate any important alteration of the contours. 

The contour maps reveal the presence of numerous submerged 
valleys and other regions where the depth increases rapidly. In fact, 
depths exceeding a thousand meters are usually found within fifty 
miles of the coast, and depths exceeding five hundred meters occur in 
several regions within five miles of the coast. For a detailed discus- 
sion of the submerged valleys and other topographic features of the 
ocean bottom off California and Mexico, the reader is referred to 
Davidson (1897). 


B. HORIZONTAL DISTRIBUTION OF TEMPERATURES AND 
SALINITIES 


1. SurrAcEe IsoTHERMS AND ISOHALINES IN SEVERAL LARGE AREAS 

(a) Some general principles underlying oceanic circulation— 
Samples of ocean water taken at different times from the same posi- 
tion, or from different positions at the same time, usually differ in 
one or more respects, e.g., In temperature, salinity, gas content, ete. 
Such differences are of course due to variations in the wind, humidity 
of the air, solar radiation, ete., and to the flow of the water. 

Furthermore, water having certain properties often flows as a 
current or slow drift into regions where the local conditions tend to 
produce different properties. For example, water flowing from a 
region where a certain intensity of solar radiation prevails into one 
of greater intensity is colder than the neighboring still water. And, 
in general, the presence at any place of water differimg significantly 
in any property from that corresponding to local conditions indicates 
a flow of water from a region where different conditions prevail. 

Any difference in the properties of the water that changes its 
density tends to give rise to a convective circulation. If acting alone, 
this cireulation would result in a series of layers of water which, 
while increasing in density in situ with the depth, would not vary in 
density with respect to horizontal distances. In addition, there is 
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always the effect due to the much slower processes of conduction and 
diffusion, both of which tend to produce a state of homogeneity ver- 
tically as well as horizontally. While any type of cireulation which 
mixes the water accelerates these equalizing processes, there are many 
factors, such as variation in solar radiation, condition of the air, ete., 
that have the opposite effect. Accordingly, the distribution of the 
various properties of sea-water may be exceedingly complex. 

Finally, while the distribution of any one property of ocean water 
affords indirect information concerning its cireulation, the combined 
evidence from more than one is still more valuable. Moreover, in 
some cases the distribution of several properties, such as temperature, 
salinity, and gas content, must be known in order to work out the 
circulation satisfactorily. 

(b) Methods employed in determining isotherms and isohalines.— 
To determine the exact distribution of temperatures or salinities in 
a given area at a given time requires a large number of simultaneous 
observations well distributed throughout the area. On the basis of 
these observations lines of equal temperature or salinity can be drawn 
to represent the distribution at that time. All of our observations 
were made from one boat, and therefore could not be simultaneous. 
Moreover, they were not as well distributed as we wished, except in 
a few portions of the area. Nevertheless, an approximation to the 
average distribution of temperature and salinity during certain months 
could be worked out in some cases by averaging and interpolating. 
This has been done, and after applying a correction for the diurnal 
variation (see p. 271) the average of the values obtained during the 
particular month considered was computed for each section and was 
assumed to correspond to the position of its center. It is well to 
point out, therefore, that the effect of only those approximately con- 
tinuous influences having, on the average, a tendency to produce fairly 
constant types of temperature and salinity distribution during the 
periods of observation are hkely to be revealed by the isotherms or 
isohalines determined in this way. 

(c) Isotherms.—The southward dip of the isotherms southeast of 
Santa Catalina Island (pls. 5 and 6) and southeast of San Clemente 
Island (pls. 7 and 8, figs. 7 and 8) reveals a southward flow of water, 
since lower temperatures are found in the vicinity of the portions of 
ereatest curvature than either east or west of them. The source of this 
cold water will be considered later. Furthermore, the southerly drift 
thus revealed agrees, In general, with the average of direct current 
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observations made by officers cruising in the Pacific and represented 
on the U. 8. Meteorological Charts of the North Pacific Ocean. 

While this is the characteristic direction of surface drift, a local 
and more restricted northward drift of warm water is also shown near 
the mainland off Point Loma by plates 7 and 8. 

The temperatures near the east coasts of the islands are higher than 
those farther from their shores, as shown off Catalina by plates 5 and 
6 and off Guadalupe and Cerros islands by plate 9. This difference 
in temperatures would be expected because in a deep region, say ex- 
ceeding two hundred meters, the heat received by any given layer of 
water is largely derived from the fraction of the solar radiation 
directly absorbed by that layer. In a shallow region, however, addi- 
tional heat is communicated by convection and conduction from the 
bottom. Thus the heat is concentrated in a smaller volume in shallow 
than in deep water. Also the convection currents due to these high 
temperatures tend to produce high temperatures for some distance 
in all directions from the shallow region. 

In contrast to the above results, numerous regions of shallow water 
off the mainland have lower temperatures than the water in their 
immediate vicinity. For example, in plate 9 two such regions are 
shown just south of Cape San Quentin, in one of which values as low 
as 13° C are found with a progressive increase in all directions, and in 
the other an area having the low temperature of 15° C is ecireum- 
seribed by warmer water and the coast. Three other cold areas shown 
by the same plate are also surrounded by the coast and by warmer 
water. Plate 6 reveals the same phenomenon near Point Fermin and 
also north of Point Dume; while in Santa Monica Bay much higher 
temperatures prevail. Since, as was pointed out above, solar radiation 
would be expected to produce higher temperatures in areas of shallow 
water, there must be a flow of water from some colder region wher- 
ever the surface temperatures are so low. Evidently a surface flow 
will not account for these low temperatures, because several of these 
areas are completely cireumscribed by the coast and water of a higher 
temperature. Upwelling of cold bottom water appears to be the 
only type of circulation that could produce such a distribution of 
temperatures. 

Furthermore, the contour maps (pls. 1-3) reveal a striking cor- 
relation between the location of these areas of cold water and the 
submerged valleys or other regions in which the depth increases 
rapidly with inereasing distance from the coast. For example, the 
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cold areas north of Point Dume (pl. 6) are close to two submerged 
valleys, as shown (pl. 1) by the one hundred and the five hundred 
meter contours. Again, the cold area between Point Fermin and 
Point Vicente (pl. 6) occurs where the five hundred meter line bends 
to within a mile of the coast (pl. 2). Likewise the areas of cold water 
shown by plate 9 occur where the five hundred meter contour runs 
close to the coast (pl. 3), while warm water occurs in the region of 
shallow water between Cerros Island and the mainland. Finally, the 
cold water southwest of San Clemente Island shown in plate 5 is 
associated with a rapid increase in depth from a few meters over the 
Cortes Bank (pl. 2) to 1500 meters at a distance of less than fifteen 
miles to the southwest. 

However, since the relation thus revealed between the presence of 
areas of cold water and the bottom topography does not always hold, 
there must be other factors (see p. 277) that have an important 
influence on upwelling. 

(d) Isohalines—The southward dip of the isohalines southeast of 
Santa Catalina Island (pl. 10), southeast of San Clemente Island 
(pl. 11 and pl. 12, fig. 14), and off San Diego (pl. 11 and pl. 12, fig. 15) 
reveals a southward flow of water having a low salinity. In plate 10 
the southward dip of the lines nearer the mainland shows a second but 
narrower southward current, while a flow to the southeast is indicated 

by plates 13 and 14, figure 19. 
: The prevailing southerly drift so clearly revealed by both temper- 
atures and salinities is sometimes accompanied by a northward flow 
of water having a high salinity and restricted to a narrow belt bor- 
dering the mainland. Such a northward flow is revealed by the north- 
ward dip of the isohalines (pl. 12, figs. 14 and 16) and agrees with that 
already shown by the isotherms (see p. 260). 

In contrast with this translation of water in some definite direction, 
the circumscribed areas of water having a high salinity northeast of 
San Clemente Island shown by plates 11 and 13 suggest a whirling 
motion. Since the island probably deflects the general southerly drift 
to the east and thus gives rise to a flow to the southeast bordering its 
coast, there would be a tendency to generate a whirling motion in a 
counter-clockwise direction. On the other hand, a current flowing 
southwest past the east point of the island would tend to generate a 
clockwise whirl. A whirling motion tends to separate the water near 
its center from the surrounding water and, by thus interfering with 
the convection currents, permits an increase in both salinity and tem- 
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perature above that of the surrounding water. Furthermore, the high 
temperatures of the same region, shown especially well by plate 7, 
confirm this hypothesis. A similar phenomenon is also indicated in 
Santa Monica Bay by plates 6 and 10, and the southwesterly flow 
revealed by the isotherms (pl. 6) would tend to produce a counter- 
clockwise whirl. The distribution of gas content would evidently be 
especially valuable in determining the details of such a complex 
circulation. 

Several cireumseribed areas of low salinity off the mainland are 
shown in plate 10; on comparing this with plate 6 the location of these 
areas of low salinity will be found to correspond with those areas of 
cold water heretofore discussed (see p. 260). Again, the low salinities 
off the Cortes Bank correspond to the low temperatures (pls. 5 and 
13). These low surface salinities may seem at first to contradict the 
hypothesis of upwelling, since it is generally believed, as stated by 
Sumner (1914, p. 82), that ‘‘aceording to the theory of upwelling, 
we should expect to find water of a higher salinity, derived from the 
deeper parts of the ocean, in the immediate neighborhood of the west- 
ern coast’’ {italics mine]. However, the effect of upwelling on the 
distribution of salinity is not as simple as it would on first thought 
appear. It depends mainly upon the vertical distribution of salinity 
and on the velocity of upwelling. As demonstrated on page 277, in 
any region characterized as this one is by a minimum salinity at some 
intermediate depth (see p. 272) and a very low velocity of upwelling 
(see p. 278), lower salinities would be expected in the upper levels. 
Hence the hypothesis of upwelling proposed to account for the low 
temperatures is well supported by the distribution of salinities. 

However, as shown by plates 13 and 14, figure 19, high salinities 
sometimes occur inshore. The interaction of a number of local con- 
ditions which influence salinity, such as humidity and velocity of the 
air, temperature of the water, solar radiation, etc., may at times over- 
come the effects of upwelling, which depends largely upon the wind 
(see p. 277) and is therefore subject to wide variations. Water of low 
temperature and salinity may have its temperature increased by solar 
radiation, but the humidity of the air may be so high and its cireulation 
so feeble that evaporation would be very slow and little if any increase 
in salinity could result. On the other hand, conditions favoring rapid 
evaporation and therefore high salinities may be associated with influ- 
ences having little tendeney to raise the temperature. In fact, an 
actual decrease in temperature might result from the tendency of 
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evaporation to cool the water. Hence such a complex distribution of 
temperature and salinity must often arise as to require other data 
before trustworthy conelusions relative to oceanic circulation can be 
reached. Again, we must not forget that the complexities indicated 
are due in part at least to errors of interpolation (see p. 259). For 
example, the oval area of warm water off the mainland near La Jolla, 
shown by plate 5, indicates the presence of a whirl, but (pl. 13) the 
salinities in the central part of the oval are low, although high ones 
would be expected if this water were comparatively stagnant. Again, 
the isotherms in plate 14, figure 18, indicate at the same location a 
similar whirl which is apparently contradicted by the corresponding 
isohalines (pl. 14, fig. 19). 

On the whole, the isotherms and isohalines show an increase in 
temperature and salinity with a decrease in latitude, and afford strong 
evidence of a general southerly drift that at times is combined with 
a northerly current near the mainland. This southerly flow largely 
consists of water having low temperatures and salinities that are very 
probably due to upwelling of bottom water adjacent to the mainland. 
There is also evidence, although not as strong, of the presence of areas 
of whirling water whose central parts are comparatively stagnant. 


2. SURFACE AND SUBSURFACE [SOTHERMS AND ISOHALINES WEST OF THE 


CoroNADO ISLANDS 


The large number of observations made in the region of Los 
Coronados (the Coronado Islands) justifies dividing that area into 
sections whose sides are one minute in length and representing in 
greater detail the distribution of temperature and salinity. The 
isotherms and isohalines which will be considered first are based on 
observations made in each of a series of depths during June, 1911. 
The shaded area of each figure represents a horizontal section of the 
land at the depth considered, 1.e., the boundary of this area would be 
the shoreline if the water were lowered to the corresponding level. 

(a) Isotherms.—The dip to the southwest of the surface isotherms 
in the upper part of plate 15, figure 20, and the presence of colder 
water along an area extending to the southwest from the islands are 
probably due to the junction of a southwesterly current of warm 
water, pointed out on page 259, with a westerly current of cold water. 
The isotherms at the depths 9, 18, and 27 meters (pls. 15-16, figs. 21- 
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23), reveal the same type of circulation im which however, the relative 
influence of the southerly drift decreases as the depth increases. 

At the depth of eighteen meters an area of cold water is shown 
surrounded by warmer water and by the coast (pl. 16, fig. 22). A 
similar distribution of temperature is revealed at each of the five lower 
levels examined, namely 27, 37, 55, 64, and 92 meters (pls. 16-18, figs. 
23-27). Such a distribution of temperature reveals either an upwell- 
ing of bottom water adjacent to the coast combined with a flow away 
from the coast, or an upwelling extending over nearly the whole area 
lying between two lines running southwest from the land. It has. 
been shown that the former type of circulation characterizes the upper 
layers of water; therefore there must be a compensating circulation 
of the latter type in the deep water. Moreover, Ekman’s theory 
(see p. 277) shows that the former type of circulation is usually con- 
fined to the upper fifty meters, and the latter type prevails from there 
to the bottom. 

On the whole, there is a decrease in temperature at each level along 
lines converging to the western coasts of the islands. The decrease, 
however, is not so pronounced as would be expected under similar 
conditions off the mainland, because their short coast nes permit the 
intrusion of water at all levels. 

The circumscribed areas of warm water shown off South Island by 
plate 15, figure 20, may be whirls formed by the junction of a south- 
ward drift of warm water between the islands and the westward drift 
of upwelling cold water. Similar areas of warm surface water are 
shown by plate 19, based upon observations made during May, 1914, 
and July, 1912. 

(b) Isohalines—The isohalines in plate 20 show the junction of 
a southward flow of the upper layers of water having a high salinity 
with a westward flow of water of low salinity derived from the up- 
welling next to the coast of South Island. A tendency of the two 
currents to form whirls is indicated by the circumscribed areas of high 
salinity in both depths. 

The areas of salinities as low as 33.50°/,, at the depth of 27 meters 
(pl. 21, fig. 32), bounded by the coast and by water of a higher salinity, 
show upwelling; while the southward dip of the 33.60°/,, line at the 
north and the northward dip of the 33.66°/,, line at the south indicate 
an intrusion, along the borders of this area, of water having a higher 
salinity. 

High salinities should border the western coasts in this upwelling 
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region at depths below about forty meters, as shown on page 277. 
Therefore the presence of circumscribed areas of high salinity ad- 
jacent to the island at the 55 and 92 meter levels (pls. 21 and 22, figs. 
33 and 34), and the pronounced decrease in salinity as the distance 
from the coast increases, afford additional evidence of upwelling. A 
similar intrusion of water along the north and south borders, but 
having a low instead of a high salinity, is indicated in these depths by 
the dip in the bordering isohalines. 

Plate 22, figure 35, shows a cireumseribed area of water having a 
high salinity which corresponds to the area of warm water shown by 
plate 19, figure 28, and thus affords additional evidence in favor of a 
whirl. 


C. RELATION OF TEMPERATURE AND SALINITY TO 
DISTANCE FROM THE COAST 


From serial observations made at a selected number of positions 
along any straight line, isotherms and isohalines can be drawn in a 
vertical plane. From these isotherms and isohalines can be inferred 
the flow of water in a direction parallel to the plane. 


1. IsoTHERMS 


The isotherms in plate 23, figure 36, are based upon serial observa- 
tions of temperature made along a line twelve miles in length running 
perpendicularly to the contours from Point Dume. They show that 
the inshore temperatures are, on the whole, lower than those offshore. 
Furthermore, all of the lower isotherms bend upward as they ap- 
proach the coast, thus revealing a flow of cold deep water toward the 
coast along lines approximately parallel to the bottom. Again, their 
greater upward deflection near the coast reveals a proportionately 
greater upward velocity of cold water there, although it is very small 
at all positions. Since this upwelling of deep water would necessarily 
result in a flow of cold water away from the coast in’ the upper levels, 
the figure ought to reveal, as it does, a rise in temperature in each of 
the upper levels as the distance from the coast increases. This rise 
in temperature would be expected to continue until the value corre- 
sponding to the ‘‘normal’’ is reached, 1.e., that value corresponding to 
the local heating effect of the sun (see p. 258). 
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The peculiar downward dip of all the isotherms three miles from 
the shore may mean an intrusion of warmer water flowing parallel 
to the coast, as previously indicated (see p. 264), or it may be due to 
some other irregularity in the circulation, the cause of which can not 
readily be discussed here. 

The results of a similar series of observations in a plane through 
a point three miles south of Point Loma and running perpendicularly 
to the contours are shown by plate 23, figure 37. The lower isotherms 
are approximately horizontal from the western portion over deep water 
to within three miles of the region of shallow water, where they are 
deflected upward. While the temperature of the upper levels does 
not decrease so rapidly toward the imshore position as in the case 
represented by plate 23, figure 36, a similar type of circulation is 
shown. The presence of the region of shallow water several miles in 
extent between the inshore position and the mainland would tend to 
reduce upwelling and thus to reduce the cooling effect. Moreover, the 
observations were begun at 7 in the morning at the offshore position, 
and the inshore position was not reached until 1 in the afternoon of 
the same day. Hence, as the work progressed, the effect of solar 
radiation in increasing the temperature masked that of upwelling. 


2. ISOHALINES 


The isohalines shown by plate 24, figure 38, are based on a series 
of salinity observations corresponding to the temperatures shown by 
plate 23, figure 36. The upward trend of the lower isohalines cor- 
roborates the evidence derived from the isotherms, of an inshore flow 
of deep water which is deflected upward as the coast is approached. 
The lines corresponding to 33.50°/,, and 33.45°/,, reveal an inward 
flow below forty meters and an outward flow above that depth. The 
salinities at the upper levels are low inshore; and as the distance from 
the coast Increases they approach the higher value corresponding to 
local conditions beyond the region of upwelling. 

The isohalines shown by plate 24, figure 39, which correspond to 
the isotherms of plate 23, figure 37, reveal again the same type of 
circulation. The large area of shallow water between the mainland 
and this inshore position probably accounts for the high surface 
salinities near the latter area. The high salinities half-way between 
the offshore and inshore positions are probably due to the order in 
which the observations were made, as stated above. 
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D. PERIODIC VARIATIONS IN TEMPERATURE AND 
SALINITY 


1. SEASONAL VARIATIONS 

Owing to the prevailing variations in temperature and salinity 
with respect to position, observations made in a deep-water region of 
small area but little affected by upwelling and well distributed 
throughout each year afford the most satisfactory basis for a study 
of periodic temperature and salinity variations. Our observations 
made in sections 40,, 40., 40,, 41,, 41,, and 41,, eight miles off the 
Coronado Islands, though not numerous during each month of any 
one year, meet the requirements better than those made in any other 
region. Accordingly, these observations, supplemented by those made 
off the Coronado pier in section 38,, and by ‘‘normal”’ values for the 
Pacific at this latitude, are employed for this purpose. 

The mean monthly surface temperature of the ocean corresponding 
to an average year within the period from 1908 to 1915 is shown by 
plate 25, figure 40. This curve agrees well with that based on sup- 
plementary observations made off the pier at Coronado Beach (pl. 25, 
fig. 41), where, owing to the large area of shallow water and the gentle 
slope of the bottom, the average reduction in temperature due to 
upwelling is also small.!. These monthly temperatures are from one 


to two degrees lower than the ‘‘normal’’ for the Pacifie Ocean at the 
same latitude, as revealed by comparison with plate 25, figure 42, rep- 
resenting the temperatures a thousand miles west of San Diego, as 
shown by the monthly isotherms of the North Pacific (Thorade, 1909). 
Plate 25, figure 42, shows further that the ‘‘normal’’ annual range 
s 7° C, from a minimum of 15° C in March or April to a maximum 
of 22° Cin August, while off the Coronado Islands (pl. 25, fig. 40) the 
annual range is 6°2 C, from a minimum of 1473 C in February to a 
maximum of 20°5 C in August. 

Off the Coronado Islands (pl. 25, fig. 43) the mean monthly salinity 
has an annual range of 0.25°/,,, from a minimum of 33.50°/,, in 


February to a maximum of 33.75°/,, in July or August. These values 
are somewhat lower than those found off Coronado Beach, where 
(pl. 25, fig. 44) the minimum is 33.55°/,,, in January and the maximum 
is 33.85°/,, in July or August. 


1On some days the temperatures off Coronado Beach are as low as those 
found at any of the upwelling regions, but such cases are exceptional. 
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The average seasonal variation in temperature at all depths less 
than five hundred meters during the period from 1908 to 1915 is 
shown by plate 26, figure 45. This, together with plate 25, figure 40, 
shows that the month of minimum temperature varies from February 
at the surface to May at depths exceeding thirty meters, and that the 
month of maximum temperature varies from August at the surface to 
November at depths exceeding fifty meters. It also shows that the 
annual range in temperature decreases from 6°22 C at the surface to 
1°20 C at two hundred meters, while it can scarcely be detected below 
four hundred meters. 

The average seasonal variation in salinity at all depths less than five 
hundred meters is shown by plate 26, figure 46. Though salinity data 
are very deficient for October, November, December, and January, and 
are less complete than the temperature data for the remaining months, 
certain general facts can be inferred. At the surface (see also pl. 25, 
fig. 43) the minimum salinity occurs in February and the maximum 
in July or August. At 25 meters a minimum annual range of 0.15°/,, 
1 


is shown. Below 75 meters the maximum occurs in April, and the 


minimum in November; while the annual range at 150 meters ap- 
proximates to 0.25°/,,, the range at the surface. Below 400 meters 
the annual range can searcely be detected. The peculiar dip of all 
isohalines below 50 meters between May and.July is very likely due 
to a difference in years rather than months. 

The distribution of temperature and salinity is very different in 
spring, when the increasing solar radiation tends to raise the temper- 
ature and salinity, from that in autumn, when because of the de- 
creasing solar radiation the water tends to cool. In fact, there is a 
characteristic distribution of temperature and salinity for each month 
which is revealed in detail by plates 27-32. 

The surface temperature of Glorietta Bight, a shallow inlet of 
San Diego Bay near Coronado Beach, well removed from direct influ- 
ences of the main tidal currents, has an annual range of 10° C, from 
a minimum of 14° C in January to a maximum of 24° C in July or 
August (pl. 33, fig. 92). The corresponding surface salinity (pl. 33, 
fig. 91) has an annual range of 1.73°/,,, seven times greater than in 
the ocean. It varies from a minimum of 33.67°/,, in February to a 
maximum of 35.40°/,, in July. Temperature observations made in 
the central portion of the bay reveal an annual range (pl. 33, fig. 93) 
of 9°7 © from a minimum of 12°8 C in January to a maximum of 
22°5 C in August. 
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Both temperature and salinity observations in San Diego Bay give 
widely different results, depending upon the state of the tide and the 
position of the observations; the values generally increase as the tide 
falls and as the distance from the entrance increases. For example, 
at low tide on July 18, 1908, at 8 in the morning, the temperature 
and salinity near the central part of the bay were 20°8 C and 34.71°/,, 
respectively ; four hours later, during high tide, at the same place the 
values were reduced to 18°90 © and 34.04°/,, respectively. During the 
same month temperatures as high as 27°07 C and salinities as high as 
36.50°/,, were observed in the shallow water off National City, eight 
miles from the harbor entrance, while at the entrance itself the values 
were approximately 19°0 C and 33.75°/,,. 

Our hydrographie observations both in San Diego Bay and in the 
ocean demonstrate that, while the monthly averages of temperature 
and salinity at any given position show the same general type of sea- 
sonal variation, each year is distinet from the others. In fact, averages 
for each of the several different months have actually differed from 
those for the same months of other years by amounts comparable with 
the annual range. Compare especially figure 50 with 51 (pl. 27), 
figure 62 with 63 (pl. 29), and figure 66 with 68 (pl. 30). 

Again, we have not infrequently found significant differences in 
temperature and salinity corresponding to different days of the 
same month at a given position, even ten miles or more from shore. 
For example, on June 25, 1909, four surface temperatures were ob- 
served at 32° 52’ N and 117° 30’ W between 17°6 C and 17°7 C, while 
three days later, at the same position and time of day, three temper- 
atures were observed between 19°20 C and 19°2 C. The corresponding 
salinities were between 33.63°/,, and. 33.65°/,, on the first day, while 
on the last day they were between 33.68°/,, and 33.81°/,,. Moreover, 
large differences may occur at approximately the same time and within 
a distance of two or three miles of each other, even in regions well 
removed from land and over deep water. For example, on July 11, 
1908, midway between San Clemente Island and the Cortes Bank, the 
surface temperature was 17°92 C and the salinity 33.75°/,,: twenty 
minutes later and two miles farther from San Clemente the temper- 
ature was 15°4 C and the salinity 33.84°/,,. 

Nearer shore there are still greater irregularities. For example, 
on July 25, 1912, about half a mile southeast of South Coronado Island, 
temperatures simultaneously observed at positions less than sixty feet 
apart differed by 125 C; the first was 19°7 C and the second 21°2 C. 


270 University of California Publications in Zoology [ Vou. 15 


Moreover, this is not an isolated case; similar differences have been 
repeatedly observed (Michael and McEwen, 1915, table I, water- 
samples 3329-80, 3369-70, and 3377-78). 

These facts emphasize the necessity of fairly continuous and nu- 
merous observations at each position. They demonstrate that even a 
very erude approximation toward a biological or planktonic ‘‘ census 
of the sea’’ can be obtained, if at all, only from a vast number of 
simultaneous observations well distributed throughout the region to 
which the census refers. Even granting that plankton is ‘‘uniformly 
distributed’’ if ‘* physical conditions’? are uniform, the main errors 
can not, as intimated by Johnstone (1908, pp. 119-121), be eliminated 
by refinement of apparatus. The employment of nets whose filtration 
‘‘constants’’ are known even to within an infinitesimal quantity can 
not eliminate the effects of unavoidable variation in temperature and 
salinity, not to mention those of other environmental elements. 


2. Mean ANNUAL VALUES 


The average of a large number of observations of temperature or 
salinity well distributed throughout each year of a given period is 
required for an exact determination of the mean annual temperature 
or salinity corresponding to that period. If the observations are not 
well distributed or if they are missing for certain months, the simple 
average of the observations will usually give an erroneous estimate. 
However, by means of graphical interpolation, as shown by plate 26, 
figures 45 and 46, approximate estimates can be made of the true 
values for each month of what corresponds to an average year of the 
period, and the average of these results is the best approximation to 
the mean annual temperature or salinity that can be obtained from 
the data. The relation of the mean annual temperature to depth 
shown by plate 34 and the corresponding salinity relation shown by 
plate 35 were determined in this way from plate 26. The extreme 
monthly averages indicated by the dotted lines were also determined 
from the same curves. Since little if any seasonal variation in tem- 
perature or salinity oecurs below four hundred meters, the simple 
average of all values observed at each of these depths was plotted, and 
the curves (pl. 36, figs. 96-97) drawn through the points representing 
the observed values give the relation between the mean annual tem- 
perature and salinity to depth, in the interval from four hundred to 
fourteen hundred meters. 
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3. DruRNAL VARIATION 


In the same region (eight miles west of the Coronado Islands) the 
diurnal range in surface temperature is about 120 C. The minimum 
temperature occurs between 1 and 2 in the morning and the maximum 
between 5 and 7 in the afternoon. Between 10 and 11 in the morning 
and 10 and 11 at night the temperature is approximately the same as 
the average for a twenty-four hour interval. The maximum occurs 
about sixteen hours after the preceding minimum and about eight 
hours before the following minimum. 

An empirical law of diurnal variation in surface temperature based 
on a large number of observations may be used for correcting a tem- 
perature observed at any hour approximately to its value correspond- 
ing to any other hour. For example, adding to an observed temper- 
ature the correction entered in the following table gives its most prob- 
able value at 10 a.m. 


TABLE I 


CORRECTIONS TO SURFACE TEMPERATURE OBSERVATIONS TO GIVE THEIR Most 
PROBABLE VALUES AT 10 A.M. 


Time of observation 
ox 


A.M. P.M. 


0-3 3-6 629 gaia “ 1e83 3-6 6-9 9-12 
Correction .......... +0°45 +0°40 +0°30 0°00 0°25 0°45 0°40 0200 


Diurnal variation decreases in magnitude as the depth increases ; 
and at depths exceeding twenty-five meters it is not indicated at all 
by our data. Furthermore, the observations we have made do not 
justify computing a table of corrections for any level but the surface. 

While a small diurnal variation (about 0.05°/,,.) in surface salinity 
is indieated by our data, it is apparently more complicated than that 
of the temperature, and our observations are not adapted to deter- 
mining its law. 
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E. THE THERMOCLINE AND ACCOMPANYING SALINITY 
DISTRIBUTION 


The temperature usually decreases continually as the depth in- 
creases and our observations have never revealed a ‘‘reversal,’’ 1.e., 
an increase in temperature with an increase in depth.” The depth- 
interval in which the temperature changes most rapidly with the depth 
is called the ‘‘thermocline.’? The water in this interval forms a 
transition layer or boundary separating two masses of water of very 
different temperatures. During the summer months, from May to 
September inclusive, the thermocline is near the surface and the rate 
of temperature change, 0°16 C per meter, is comparatively rapid; 
while during the winter months, from October to April, it occurs at 
a greater depth, and the rate of change is only 0°07 C per meter 
(pl. 26, fig. 45). 

In August the thermocline is usually between 5 and 25 meters and 
the rate of change, 0°30 C per meter, is greater than during any other 
month, while in February it occurs between 25 and 100 meters, and 
the rate of change, 0°05 C per meter, is smaller than during any other 
month (pl. 36, fig. 98). 

The distribution of salinity with respect to depth is closely cor- 
related with the temperature distribution. During August, when the 
thermocline is most pronounced, the salinity decreases most rapidly 
to a minimum at about 30 meters and increases from there to the 
bottom, while during December, January, and February, when the 
temperature in the upper 50 meters decreases very slowly with respect 
to the depth, the salinity is nearly constant, though a minimum is 
indicated at 30 meters (pl. 37, fig. 99). : 

The existence of a minimum salinity between 20 and 60) meters, at 
least in the region from Point Conception to the Coronado Islands, is 
established beyond doubt, since it is clearly revealed by the monthly 
average values (pls. 29-32), as well as by nearly all of the numerous 
individual series of observations. A few such series are presented in 
the following table. 


9 


2 A few such cases have been indicated, but proved to be due to errors. 
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TABLE II 
SEVEN SELECTED SERIES OF SALINITY OBSERVATIONS REVEALING A SUBSURFACE MINIMUM 
Water sample Water sample Water sample Water sample Water sample Water sample Water sample 
1606-1620 2207-2230 2681-2701 2837-2844 4282-4298 4468-4485 4518-4533 
Aug. 16, 1910 June 22,1911 Aug. 10, 1911 Aug. 12, 1911 Aug. 7, 1913 Aug. 9, 1913 Aug. 10, 1913 
Section 41; Section 424 Section 40, Section 40, Section 6: Section 5802 Section 532; 
—_———— cr ———— = ~ A =) as = —— 
=e = fa Bx Ae = Se 
a3 as a8 a3 a3 
Q u n a 8 =) n A 
.65 0 33.75 0 33.63 0 se 0 0 33.70 0 
Sef 0 33.68 0 33.76 9 Bip 5 0 33.67 0 
33.75 Gy Bip}(s}5) 4 33.44 18 3 7 5 33.62 5 
33.71 7 33.65 5 33.59 27 a 10 7 33.64 7 
20 3933.48 9 33.68 Uf 33.60 37 30 12 3: 10 33.58 10 
30 33.43 13 33.68 9 33.61 Dp Goo. Vie datos 12 33.54 12 
50 33.02 16 33:58 ial 53.64 92 33.60 17 33,57 15 33.57 15 33.50 
To 33:70 18 33.58 18 33.47 185 33.94 20 33.55 i 33200 17 = 333.50 
125 33.81 22 33.60 23 33.43 365 8634.25 25) 33.00 20° 33.53 20 33.50 
225 34.06 27 = 33.54 27 Boao gees, - Gee 3 33.50 25 33.50 25 =©33.49 
Soe ee 37 =. 33.52 37 =: 33.52 40 9 33.45 30 33.50 30 33.52 
=. Ee 37 33.54 46 33.45 Pace ee 50 33.45 40 33.51 40 33.53 
Bey atx 46 33.53 Don oor | eres Seas 60 33.60 50 =. 333.51 50 = 33.60 
Seer) mbt oF. 2 46 33.53 64 33.52 onthe 75 33:69 60 33.49 60 33.60 
Be Seatac 64 33.64 92 33.63 nee ee OO ooo, 7o 33:57 75 33.68 
meets. cseesede 73 33.70 nl) es Erb ee Suse Acie a 100 33.71 100 33.79 
Pore oin meee 82 33.83 137 Bee creas ioeate) nestis tes 150 33.93 side even 
cerca seers 2 33.69 ee Seg anes suche Ie eee eee 200 84.09 eee ae 


While the minimum is most pronounced in August, it is clearly 
revealed in every month except November, December, January, and 
February, and in these winter months the salinity of the upper 30 
meters does not increase as the depth increases. In the winter months 
the salinity at depths above 200 meters is less than during any other 
time of the year, and there is a continual increase from about 30 meters 
to the bottom. The prevailing depth of the minimum in deep-water 
regions is between 20 and 60 meters, but as the coast is approached it 
occurs nearer the surface. 

In general, the conditions necessary for the production of such a 
minimum are probably limited to certain parts of the ocean as well 
as to certain seasons. In most expeditions too few observations have 
been made in the upper hundred meters to determine whether such 
a minimum existed or not. In fact, our own observations made prior 
to the summer of 1910, while indicating a minimum, were too far apart 
to establish its presence, and the small number of low salinities ob- 
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served below the surface were thought to be due to erroneous deter- 
minations. It was only after we began making observations with the 
Ekman reversing water bottles at short intervals of five meters or less 
between the surface and one hundred meters that we became convinced 
of the presence of a subsurface minimum. Finally, these results 
demonstrate the need of more intensive observations in the upper 
hundred meters of other regions. 


F. CERTAIN THEORETICAL IMPLICATIONS OF THE 
OBSERVATIONS 


In general, our temperature observations made at all levels off the 
west coasts of the mainland and the islands reveal an increase in 
temperature as the distance from the coast increases. Furthermore, 
our observations of salinity made at all levels above the depth of its 
minimum value (see p. 272), which varies from sixty meters in deep 
to less than ten in shallow water, show that on the average the water 
adjacent to the coast has the lowest salinity. That is, in this upper 
mass of water the salinity varies in the same general way as the 
temperature, though not as regularly. Again, at all levels below the 
depth of minimum salinity the highest salinities oceur adjacent to 
the coast, and there is a fairly regular decrease as the distance from 
the coast increases. 

The presence of cold water has been repeatedly observed in various 
coastal regions. In order to account for this phenomenon some hypoth- 
esis involving the upwelling of deep water into these regions has been 
proposed by several investigators; as revealed in the preceding pages, 
there is strong evidence in favor of such a cireulatien off the California 
coast. 

An upwelling of deep cold water would evidently reduce the tem- 
perature at any higher level and would also tend to maintain the 
salinity in the upper levels at a value below the normal, if the rate 
of upwelling is not too great. The reason for this is as follows: Since 
sea-water is a dilute solution of various salts, its osmotic pressure 
varies as the produet of its concentration or salinity, by its absolute 
temperature. As shown by the following table, this product is nearly 
constant at all depths below that corresponding to the depth of mini- 
mum salinity, but increases from there to the surface. Therefore the 
osmotic pressure must be essentially constant below this depth, but 
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TABLE III 
RELATION BETWEEN DEPTH AND THE PropucT of ABSOLUTE TEMPERATURE AND 
SALINITY 


Based on a single series of observations 
made in section 40, on August 


Based on the mean annual temperature 
and salinity as shown by plates 


11, 1911 42, 43, and 44 
r aN G —— 
Depthin Absolute Depth in Absolute 
meters temperature Salinity Product meters temperature Salinity Product 
0 293.40 33.81 9915 0 290.0 33.66 9760 
0 293.50 33.66 9880 10 289.7 33.58 9730 
0 293.15 33.68 9870 20 288.2 33.54 9665 
9 293.20 33.60 9850 30 287.2 BB Hos) 9630 
14 290.40 33.54 9740 40 286.1 33.55 9600 
18 289.90 33.53 9720 50 285.5 33.57 
23 288.40 33.76 9735 60 33.61 
37 286.90 Boro 9630 70 33.66 
46 285.25 33.50 9555 so ByAl 
55 284.50 33.50 9530 90 Bonk 
3 283.95 33.57 9530 100 33.79 
92 283.40 33.65 9535 150 34.01 
275 282.20 34.00 9595 200 34.16 
550 279.45 84.14 9540 400 34.31 
1235 277.05 34.42 9535 600 34.56 
800 54.40 9565 


owing to evaporation at the surface it increases progressively toward 
Thus such a high concentration is maintained at the 
surface that there is continual diffusion of salts toward the bottom 


the surface. 


18° 


16° 


34.10 


14° 


33.90 


33.70 10° 


33.50 
METERS 50 100 150 


faye 
METERS 0 50 100 150 

Fig. B. Diagram to illustrate the 
effect of upwelling on the vertical dis- 
tribution of temperature. 


Fig. A. Diagram to illustrate the effect 
of upwelling on the vertical distribution of 
salinity. 


276 University of California Publications in Zoology [ Vor. 15 


water. Imagine these processes of evaporation, absorption of solar 
radiation, convection, and diffusion to take place during brief time- 
intervals alternating with other intervals during which the entire 
column of water is slightly elevated. Because of the relation of tem- 
perature and salinity to depth in the region from Point Conception 
to the Coronado Islands (see pp. 272 to 274), which relation is shown 
diagrammatically by text-figures A and B (full lines), the elevation 
of the entire column would result in a lower temperature at all levels, 
a lower salinity at each level above that of its minimum value, and a 
higher salinity at each level below that depth (text-figs. A and B, 
dotted lines). During the next interval when the column of water 
remained stationary the former processes of absorption, evaporation, 
and diffusion would tend to produce the relations represented by the 
full lines, and so on. 

The absorption of solar radiation which tends to heat the water is 
accompanied by the processes of evaporation and convection which 
tend to cool it. If these opposing influences are not balanced, the 
temperature must change. For example, if the heat lost because of 
evaporation and convection is less than that absorbed from solar radi- 
ation the temperature will rise. But as it rises the rate of loss of heat 
will inerease ; and if the heat due to the absorption of solar radiation 
is gained at a constant rate, the temperature will ultimately increase 
until the heat lost equals that gained. 

Now, in order to deduce the effect of upwelling, let us suppose a 
whole column of water is moved upward a small distanee during a 
brief time-interval, and that these processes of heating, evaporation, 
etc., take place during the next interval, and so on. The temperature 
in each part of the column will then be reduced during the intervals 
when the column is moved upward, and raised during the other in- 
tervals. But, in order that the temperature may rise during the 
intervals of absorption, the actual temperature must be below the 
normal. Therefore such a temperature will finally be reached that 
its Increase during the intervals of absorption will equal its decrease 
steady state’’ will 
arise in which the temperature is less than it would have been had 


ce 


during the intervals of upward motion; that is, a 


the column of water not been elevated. 

Similarly, the process of evaporation, which inereases the salinity, 
is accompanied by the opposing processes of convection and diffusion, 
and if the rate of evaporation remains constant, a constant value of 
the salinity will finally be reached. Imagine the above processes of 
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heating, evaporation, ete., to take place during brief intervals of time 
alternating with intervals during which the column is elevated. Dur- 
ing the intervals of elevation the salinity will be reduced at all depths 
above that of its minimum value, and raised at all greater depths, but 
during the other intervals it will be raised at all depths above that 
of its minimum value and lowered at all greater depths. Hence, as 
was shown to be true of temperatures, a steady state must ultimately 
arise in which the salinity is lower above the depth of its minimum 
value but is higher below that depth. If, as is the case in nature, the 
alternating time-intervals be indefinitely reduced until all processes 
oceur simultaneously, the final temperature and salinity distribution 
will be unaltered. 

The conclusion just reached regarding the effect of upwelling on 
the salinity holds only when other local conditions tend to produce a 
minimum value at some intermediate depth, and when the vertical 
velocities are not too great. In the absence of such a minimum value 
of the salinity or in case the upwelling is sufficiently active, high 
salinities would be expected at all depths of inshore regions. 

By applying Ekman’s hydrodynamical theory of oceanic cireu- 
lation to observations other than of temperature and salinity made off 
the west coast of North America, the conclusion (MeEwen, 1912) was 
reached that there must be an upwelling of deep water along the coast 
from 40° N to about 25° N. An important principle deduced by 
Ekman is that a wind blowing parallel to a coast will not only move 
the water in its own direction but will deflect a surface layer of less 
than one hundred meters in thickness to the right of its own direction. 
Hence a wind blowing in the proper direction with respect to a coast 
will remove the surface water and thus reduce the water pressure at 
all distances from the bottom. This reduction of pressure will then 
give rise to a flow of bottom water toward the coast, and consequently 
to the surface near the coast. By considering quantitatively the re- 
lation between wind velocities and the mean monthly surface temper- 
atures between the west coast of North America and 140° W®* the wind 
velocity was demonstrated to be an important if not the main cause 
of upwelling (McEwen, 1912). It also follows from Ekman’s theory 
that the greater the inclination of the bottom, in the neighborhood of 
a coast, the narrower will be the belt near the coast into which a given 
volume of bottom water intrudes, and therefore the greater will be the 


3See U.S. Meteorological Charts of the North Pacific (1908-1911) for data 
on the winds, and Thorade (1909) for the temperature distribution. 
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reduction of temperature and salinity in the upper levels. This de- 
duction is strikingly verified by the observations discussed on pages 
260 and 262. 

Other theoretical investigations, not yet published, not only con- 
firm the above conclusions but afford estimates of several other quan- 
tities measured as well as unmeasured. For example, a theoretical 
result which has not been checked directly is shown by the diagram- 
matic representation of the vertical circulation (text-fig. C). Ad- 
jacent stream lines include one-tenth (0.1) of the total volume of 
water flowing upward, and next to the coast, where the distance be- 
tween the stream lines is a minimum, the vertical velocity is a maxi- 
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Fig. C 


mum which, according to theoretical results based on observations 
made prior to 1915, could not have averaged more than one hundred 
meters per month. The actual stream lines are, of course, not parallel 
to the plane of the diagram because of the horizontal flow parallel] to 
the coast. 

Again, the amount of solar radiation absorbed per meter of sea- 
water was deduced from the distribution of temperatures in the Pacific 
Ocean represented on Thorade’s (1909) charts and from our own 
temperature observations. The resulting relation of the intensity of 
radiation to depth is expressed by the formula 


(1) I= Ae — 0.06542 


where J is the intensity at the depth 2 meters, A is the intensity at 
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the surface, and e is the Naperian base, 2.718. The values computed 
from this formula agree well with the results of photographic obser- 
vations made in the Atlantic Ocean (Grien, 1913). Since direct ob- 
servations of the intensity of light have not been made in the water 
of the San Diego region, the diagram (pl. 38, fig. 100) has been in- 
cluded in this paper in order to give the best approximation possible 
without direct measurement. It gives the average distribution of 
relative light intensities with respect to depth and the time of day, 
and is based on the above formula and an empirical one representing 
approximately the results of observations on the diurnal variation in 
the intensity of solar radiation on a horizontal surface at sea-level, 
between 20° N and 40° N. This formula is 

mt mt 

(2) [= 455 + 380 cos — + 165 cos — 

12 6 
where J is the intensity at the depth of one meter, in arbitrary units, 
and ¢ is the time in hours measured from noon. Corresponding to 
these units formula (1) becomes 


(3) IT=1067e - 0.06542, 


In a later paper a detailed account of the unpublished investi- 
gations referred to above will be presented. 

I wish to express my thanks to Mr. E. L. Michael for his valuable 
suggestions relative to the preparation of the manuscript. 


Transmitted February 18, 1916. 


Scripps INSTITUTION FOR BIOLOGICAL RESEARCH OF THE UNIVERSITY OF CALIFORNIA, 
La JOLLA, CALIFORNIA. 
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JXPLANATION OF PLATES 


PLATE 1 


Fig. 1. Topography of ocean bottom, and approximate number and distri- 
bution of observations. 
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PLATE 2 

Fig. 2. Topography of ocean bottom, and approximate number and distri- 
bution of observations. 

Since the ‘‘sections’’ chosen for the ocean are too large to reveal adequately 
the distribution of observations made in San Diego and False (Mission) bays, 
these bays are left blank, although approximately four hundred hydrographic 
observations were made in the former and forty in the latter. 
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Fig. 3. Topography of ocean bottom, and approximate number and distri- 
bution of observations. 
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PLATE 4 
Fig. 4. Topography of ocean bottom in a small region west of Los Coronados 

(the Coronado Islands). + 
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Fig. 5. Surface isotherms for July, 1908. 
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PLATE 7 
Fig. 7. Surface isotherms for June, 1911. 
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Fig. 8. Surface isotherms for July, 1909. 
Fig. 9. Surface isotherms for February, 1909. 
Fig.10. Surface isotherms for September, 1909. 
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PLATE 9 
Surface isotherms for August and September, 1908. 
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Fig. 12. Surface isohalines for August, 1913. 


PUBL, ZOO VOWS Ik [McEWEN] PLATE IO 


Oem 5 5 = Ss 
oe Ke SANTA 
oo “MONICA BAY 
ow 
Caa5) 
33165 = 
RT. 
SANTA CATALINA I. LY 
47 
33.70 
AN CLEMENTE I. 
LA JOLLA 
(qm BAN 
Bes 
a 
——VQQASaN DIEGO 
os BAY. 
‘ 
[e) 
% 
119° 118° 30’ 118° tally (> BY} 


PLATE 11 


Fig. 13, Surface isohalines for June, 1911. 
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Surface isohalines for July, 1909. 
Surface isohalines for February, 1909. 


Surface isohalines for September, 1909. 
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Fig. 17. Surface isohalines for July, 1908. 
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Fig. 18. Surface isotherms for June, 1908. 
Fig. 19. Surface isohalines for June, 1908. 
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Fig. 20. Surface isotherms of the Coronado Island region for June, 1911. 


Fig. 21. Isotherms at depth 9 meters, in the Coronado Island region for 
June, 1911. 
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Fig. 22. Isotherms at depth 18 meters, in the Coronado Island region for 
June, 1911. 


Fig. 23. Isotherms at depth 27 meters, in the Coronado Island region, for 
June, 1911. 


Land at the level of the observations is indicated by diagonal cross-hatching 
in plates 16, 17, 18, 21, and 22. 
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PLATE 17 
Fig. 24. Isotherms at depth 37 meters, in the Coronado Island region for 
June, 1911. 


Fig. 25. Isotherms at depth 55 meters, in the Coronado Island region for 
June, 1911. : 
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PLATE 18 


Fig. 26. Isotherms at depth 64 meters, in the Coronado Island region for 
June, 1911. : 


Fig. 27. Isotherms at depth 92 meters, in the Coronado Island region for 
June, 1911. 
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Fig. 28. Surface isotherms of the Coronado Island region for May, 1914. 
Fig. 29. Surface isotherms of the Coronado Island region for July, 1912. 


[318] 


UNIV. CALIF. PUBL. ZOOL. VOL. 15 [McEWEN] PLATE 


125 162 45 
162 i 
162 
a 20’ 


16 


~] 


20° 15’ 


Fig. 28 


20’ 


: 
: 
‘ 
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Fig. 30. Surface isohalines of the Coronado Island region for June, 1911. 


Nore.—The decimal part of the salinity is indicated for each isohaline in 
plates 20-22, but to save space the 33. is omitted. 


Fig. 31. IJIsohalines at depth 9 meters, in the Coronado Island region for 
June, 1911. 
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PLATE 21 


Fig. 32. Isohalines at depth 27 meters, in the Coronado Island region for 
June, 1911. 


Fig. 33. Isohalines at depth 55 meters, in the Coronado Island region for 
June, 1911. 
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Fig. 35. 
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Isohalines at depth 92 meters, in the Coronado Island region for 


Surface isohalines of the Coronado Island region for May, 1914. 
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Fig. 36. Distribution of temperatures in a vertical plane perpendicular to 
the contours through Point Dume. 


Fig. 37. Distribution of temperatures in a vertical plane perpendicular to 
the contours from a point three miles south of Point Loma. 
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PLATE 24 
Fig. 38. Distribution of salinity in a vertical plane perpendicular to the 
contours through Point Dume. 


Fig. 39. Distribution of salinity in a vertical plane perpendicular to the 
contours through a point three miles south of Point Loma. 
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PLATE 25 

Fig. 40. Seasonal variation in surface temperatures based on observations 
made approximately eight miles west of South Coronado Island in sections 40,, 
40., 40,, 41,, 41,, and 41,. 

Fig. 41. Seasonal variation in surface temperature based on observations 
made off Coronado Beach in section 38. 

Fig. 42. Approximate average seasonal variation in the ‘‘normal’’ surface 
temperature of the North Pacific Ocean at 32° 30’ N. 

Fig. 43. Seasonal variation in surface salinity, based on observations made 
approximately eight miles west of South Coronado Island in sections 40,, 40,, 
40,, 41,, 41;, and 41,. 

Fig. 44. Seasonal variation in surface salinity, based on observations made 
off Coronado Beach in section 38,. 
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Fig. 45. Seasonal variation in temperature at all depths in a region approxi- 
mately eight miles west of South Coronado Island in sections 40,, 40;, 40,, 41,, 
41, and 41,. ; : 

Fig. 46. Seasonal variation in salinity at all depths in a region approxi- 
mately eight miles west of South Coronado Island in sections 40,, 40;, 40,, 41,, 
41., and 41,. 
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Serial temperature curves corresponding to different months and based on 
observations made approximately eight miles west of South Coronado Island in 
sections 40,, 40,, 40,, 41,4, 41;, and 41,. 

Norre.—The number of observations on which each curve is based is stated. 
But this number is an underestimate, since it does not include the observations 
made at the surface where so many more were made than at any other depth. 


Fig. 47. 
ig. 48. 
Fig. 49. 
Fig. 50. 
Fig. 51. 
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Serial temperature curves corresponding to different months and based on 
observations made approximately eight miles west of South Coronado Island in 
sections 40,, 40,, 40,, 41,, 41;, 41, (see note under plate 27 relative to the 
number of observations). 

Fig. 53. Based on 55 observations; May, 1915. 
Fig. 54. Based on 380 observations; June, 1911. 
Fig. 55. Based on 151 observations; July, 1912. 
Fig. 56. Based on 56 observations; August, 1910. 
Fig. 57. Based on 117 observations; August, 1911. 
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Serial temperature and salinity curves corresponding to different months and 
based on observations made approximately eight miles west of South Coronado 
Island in sections 40,, 40;, 40,, 41,, 41,, and 41, (see note under plate 27 relative 
to the number of observations). 


Fig. 
Fig. 
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Based 
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Based 
Based 


TEMPERATURE CURVES 
on 30 observations; August, 1912. 


on 25 observations; October, 1911. 


SALINITY CURVES 
on 33 observations; February, 1913. 
on 69 observations; April, 1913. 
on 94 observations; May, 1914. 
on 55 observations; May, 1915. 
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Serial salinity curves corresponding to different months and based on 
observations made approximately eight miles west of South Coronado Island in 
sections 40,, 40;, 40,, 41,, 41;, and 41, (see note under plate 27 relative to the 
number of observations). 
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on 30 observations; August, 1912. 
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Serial temperature and salinity curves corresponding to different months 
(see note under plate 27 relative to the number of observations). 

The curves in figures 69-72 are based on observations made approximately | 
ten miles west of La Jolla in sections 40,, 40,5, 401:, 415, 4119, 4111, 42, 421, and 42,,. 


TEMPERATURE CURVES 


Fig. 69. Based on 21 observations; June, 1911. 


Fig. 70. Based on 22 observations; July, 1912. 


SALINITY CURVES 
Fig. 71. Based on 21 observations; June, 1911. 
Fig. 72. Based on 22 observations; July, 1912. 
The curves in figures 73-78 are based on observations made approximately 
three miles west of the Coronado Islands in seetions 39, and 39,. 
TEMPERATURE CURVES 
Fig. 73. Based on 29 observations; February, 1913. 
Fig. 75. Based on 130 observations; June, 1911. 
Fig. 77. Based on 36 observations; August, 1911. 
SaLiniry CURVES 
Fie. 74. Based on 29 observations; February, 1913. 
Fig. 76. Based on 130 observations; June, 1911. 


Fig. 78. Based on 36 observations; August, 1911. 
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Serial temperature and salinity curves corresponding to different months 
(see note under plate 27 relative to the number of observations). 

The curves in figures 79-84 are based on observations made off the west 
coast of South Coronado Island in seetion 39.. 


TEMPERATURE CURVES 
Fig. 79. Based on 8 observations; February, 1913. 
Fig. 81. Based on 17 observations; June, 1911. 
Fig. 83. Based on 11 observations; August, 1911. 


SALINITY CURVES 
Fig. 80. Based on 8 observations; February, 1913. 
Fig. 82. Based on 17 observations; June, 1911. 
Fig. 84. Based on 11 observations; August, 1911. 
The curves in figures 85-90 are based on observations made in a region 
approximately three miles south of Point Loma in section 39,. 
TEMPERATURE CURVES 


ry. 85. Based on 10 observations; February, 1913. 


Fig 
Fig. 87. Based on 10 observations; June, 1911. 
Fig. 89. Based on 6 observations; August, 1911. 


SALINITY CURVES 
Fig. 86. Based on 10 observations; February, 1913. 
Fig. 88. Based on 10 observations; June, 1911. 
Fig. 90. Based on 6 observations; August, 1911. 
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Seasonal variation in surface temperature and salinity of Glorietta Bight 
(a shallow inlet of the bay) and of San Diego Bay. 


Fig. 91. Variation in surface salinity of Glorietta Bight. 
Fig. 92. Variation in surface temperature of Glorietta Bight. 


Fig. 93. Variation in the surface temperature of San Diego Bay. 
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Fig. 94. Relation of mean annual temperature to depth and the maximum 
and minimum monthly average values at each depth, based on observations made 
in sections 40,, 40;, 40,, 41,, 41,, and 41,. 
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Fig. 95. Relation of mean annual salinity to depth and the maximum and 
minimum monthly average values at each depth, based on observations made in 
sections 40,, 40;, 40,, 41,, 41;, and 41,. 
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Curve showing relation of mean annual salinity to depth. 


settee - Curves showing maximum and minimum salinities at all depths 
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Fig. 96. Average relation of temperature to depth from four to fourteen 
hundred meters. 

Fig. 97. Average relation of salinity to depth from four to fourteen hundred 
meters. 

Fig. 98. Relation of temperature to depth in sections 40,, 40;, 40,, 41,, 41;, 
and 41, corresponding to February and August. 
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Fig. 97. Curve showing the relation of salinity to depth 
at depths exceeding 400 meters. 
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Fig. 98. Curves showing the relation to depth of the mean temperature 
for the months of February and August. 
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Fig. 99. Relation of salinity to depth in sections 40,, 
corresponding to February and August. 
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Fig. 99. Curves showing the relation to depth of the mean salinity 
for the months of February and August. 
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Fig. 100. Theoretical average distribution of light intensity with respect to 
depth and time of day. The number on each curve denotes the intensity, 
assuming it to be one thousand (1000) at the depth of one meter. 
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Fig. 100. The distribution of light intensity with respect to depth and time of day. 
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